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DECLARATI ON FOR THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Rocky Mountai n Arsenal
O fpost Operable Unit
Comrerce City, Adams County, Col orado

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Rocky Muntain Arsenal (RVA) O f post
Qperable Unit (QU) in southern Adans County, east of Commerce City, Col orado, chosen in accordance with

t he Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) of 1980, as anended by
t he Superfund Anendrments and Reaut horization Act (SARA) of 1986, and the National Environnental Policy
Act (NEPA), and, to the extent practicable, the National O and Hazardous Substances Pol | ution
Contingency Plan (NCP). This decision is based on the administrative record file for the Ofpost QU, and
this document explains the basis and purpose of the selected remedy for the O f post QU.

ASSESSMENT OF THE SI TE

The O fpost Study Area risk assessnent showed that even w thout renedial action, the baseline cumulative
cancer risks fromcontam nation in surface water, soil, sedinment, air, and groundwater are within the
accept abl e cancer risk range established by the U S. Environmental Protection Agency (EPA). However,
several site-specific factors suggest that renedial alternatives for groundwater shoul d be devel oped.
These site-specific factors are: (1) groundwater contributes a maxi mumof 2 x 10-4, or approxi mately 75
percent of the total carcinogenic risk, (2) maxi mum contam nant |evels (MLs), maxi num contamni nant | evel
goal s (MCLGs), and Col orado Basic Standards for G oundwater (CBSGs) are exceeded for some groundwater
contam nant , and (3) hazard indices (Hls) for children exceed 1.0 in Zones 2, 3, and 4. Al though the
hazard indices exceed 1.0 in Zones 2, 3, and 4, the bulk of the H value is contributed through an
assuned donestic use of alluvial groundwater, which is not presently occurring and under this renedy is
not intended to occur in the future. The el evated H's occur only when considering the contribution of
groundwat er. Therefore, groundwater contanination is the focus of this decision docunent.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present a potential threat to public health, welfare, or
t he environment.

DESCRI PTI ON OF THE REMEDY

The OFfpost QU is one of two OQUs at RVA. The Onpost QU addresses the contam nation within the 27 square
mles of RVMA. The O fpost QU addresses groundwater contamination north of RVA that migrated (1) before
the RVMA boundary groundwater extraction and treatnent systens were installed, and (2) around the boundary
systens prior to recent inprovenents. The sel ected remedy described in this Record of Decision (ROD) wll
permanent|ly address contaminants at the site through treatment to reduce the toxicity, mobility, or

vol ume of contam nant . G oundwater containment systemrenedi ati on goals are based on the risk assessment
and on federal Safe Drinking Water Act MCLs, proposed MCLs, nonzero MCLGs, and CBSGs. Action levels also
neet those state drinking water standards found to be applicable or relevant and appropriate requirenents
(ARARS) .

The naj or conponents of the selected remedy are as foll ows:

peration of the Ofpost Goundwater |ntercept and Treatnent System

. Removal of contamninated groundwater fromthe alluvial and the weathered upper portion of the
Denver Formation (hereafter called the unconfined flow system W8J) north of the RVA boundary
in the First Creek and northern pal eochannel s using groundwater extraction wells

. Treat ment of the organic chemcals of concern (COCs) present in the groundwater using carbon
adsorption
. Recharge of treated groundwater to the UFS using wells and trenches

Nat ural attenuation of inorganic chloride and sulfate concentrations to neet applicable standards for
groundwat er in a manner consistent with the Onpost renedial action Continued operation of the North
Boundary Contai nnent System (NBCS) and the Northwest Boundary Contai nment System (NWBCS) - |In addition,
the Irondal e Contam nant System (ICS) will continue to operate, as required, for onpost contam nant



consistent with the frondale Interi mResponse Action (I RA). These contai nnent systens will be operated to
the requirenents of Section 2.7 of the FFA, the Agreenent for a Conceptual Renedy for the d eanup of the
Rocky Mountai n Arsenal (Conceptual Renedy Agreenent), and the onpost ROD, when it is signed. Cessation
may occur as provided in Sections 35.3 and 35.4 of the FFA and paragraph 20 of the Conceptual Remedy

Agr eenent .

I mprovenents to the NBCS, NVBCS, |ICS, and the O fpost Goundwater Intercept and Treatnent System as
necessary

Long-term groundwater nonitoring (including nonitoring after groundwater treatment has ceased to assure
continued conpliance with the groundwater contai nment system renediation goal s)

Five-year site reviews

Exposure control /provision of alternate water supply as follows:

. As of the date of the Onpost ROD, and based on a .392 parts per billion (ppb) detection
limt, the US. Arny will use the last available quarterly nonitoring results to determ ne
the DI MP plune footprint.

. As part of the Onpost ROD, the U.S. Arny and Shell G| conpany will pay for the extension
of, and hook-up to, the current distribution systemfor all existing well owners within the
DI MP plune footprint referenced above.

. Exi sting domestic well owners outside of the DIMP plunme footprint as of the date of the
Onpost ROD where it is later determined that levels of DIMP are eight ppb or greater (or
other relevant CBSG at the tine) will be hooked up at the U S. Arny and Shell G| Conpany's
expense to the SACWED distribution systemor provided a deep well or other permanent
sol uti on.

. For new donestic wells with DIMP | evels of eight ppb or greater (or other rel evant CBSG at
the time), the Ofpost ROD institutional controls will provide that the U S. Arny and Shel |
Q1 Conpany wll pay for hook-up to the distribution systemor provided a deep well or other
per manent sol ution.

. Any user of a domestic well within the O fpost Qperable Unit that contains groundwater
contam nants derived from RVA at concentrations that exceed the greater of the remediation
goals in Tables 7.1 through 7.3 or the ARARs in Table 10.1 will be provided an alternative
wat er supply. Bottled water will be provided for cooking and drinking until a permanent
alternative water supply is provided. Permanent alternative water supplies could include
installation of a deep uncontarninated well or connection to a nunicipal potable
wat er -supply system This commitnent applies to both users of existing donestic wells and
users of wells that are lawfully drilled in the future.

Institutional controls to prevent the use of groundwater exceeding remedi ation goal s.

Cl osure of poorly constructed wells within the Ofpost Study Area that could be acting as migration
pat hways for contam nants found in the Arapahoe Aquifer.

The U.S. Arny and Shell G| Conpany agree to continue nonitoring and to conpl ete an assessnent of the
NDMA pl une by June 13, 1996, using a 20 ppt nmethod detection limt.

The U.S. Arny and Shell G| Conpany agree to prepare a feasibility study of potential actions, both
onpost and at the boundary, or adjacent to the boundary in order to achieve NDVA renedi ati on goals at the
RMA boundary and to use 7.0 ppt PRG or a certified anal ytical detection level readily available at a
certified comercial |aboratory (currently 33 ppt).

The U.S. Arny and Shell G| Conpany agree to revegetate approxi mately 160 acres |ocated in the sout heast
portion of Section 14 and the southwest portion of Section 13 as depicted in Figure 9.1. Revegetation

wi 1l involve tilling and seeding. No sanpling will be conducted before or after revegetation. EXxisting
soil risks in the are to be revegetated fall within EPA' s establish acceptable risk range and
revegetation is not necessary. However, the U S. Arny and Shell G| Conpany agree to the revegetation
program as part of the of fpost settlement.

The Army will treat any contam nated extracted groundwater prior to discharge or reinjection so that it
neets the current water quality standards established in the Col orado Basic Standards for G oundwater and
the Col orado Basic Standards and Met hodol ogi es for Surface Water.



As part of the Onpost renedy, the U S. Arny and Shell Q1| Conmpany will pay for and provide, or arrange
for the provision, of 4000 acre-feet of water to SACWSD.

STATUTCORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment, conplies with federal and

state requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The remedy uses permanent solutions and alternative treatnent technol ogies to the maxi num
extent practicable. The renedy satisfies the statutory preference for renedies that enploy treatnent that
reduces toxicity, mobility, or volune as a principal elenent.

Because this remedy may result in hazardous substances renaining in the groundwater of the O fpost QU for
nore than five years, a review will be conducted within five years after comrencenment of renedial action
to ensure that the renedy continues to adequately protect human health and the environnent.

<I M5 SRC 0896128A2>



DECI SI ON SUMVARY FOR THE RECORD OF DECI SI ON
1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Rocky Mountain Arsenal (RVA) National Priorities List (NPL) site is conprised of two Operable Units
(QUs): Onpost and O fpost. As shown in Figure 1 .1, the Ofpost Study Area occupi es approxi mately 27
square mles in southern Adanms County, Colorado, and lies north of the Denver metropolitan area and east
of Commerce City, Colorado. The Ofpost Study Area is defined as the area southeast of the South Platte
R ver, north of Both Avenue, southwest of Second Creek, and north of the north and northwest boundaries
of RVA. Additionally, the Ofpost Study Area includes the surface waters of O Brian Canal and Burlington
Ditch as they extend northeast from Second Creek to Barr Lake and the surface waters of First Oreek and
Barr Lake. The Offpost QU (al so shown in Figure | ~ 1) is defined by the RVA Federal Facility Agreenent
(FFA) as that portion of the Ofpost Study Area where hazardous substances, pollutants, or contam nants
fromRVA are found and are ,subject to remedi ation. The O fpost QU enconpasses rural residential,
agricultural, and comrercial and industrial areas |ocated north and northwest of RVA

Areas within the Ofpost QU are used for rangel and, dryland farmng, and irrigated farning with some
rural residential areas and scattered areas of intensive agricultural use. Parts of the Ofpost QU are
currently zoned and devel oped for comrercial/industrial activities. Commerce Cty, |ocated west of RMA
is the only urban area in the imediate vicinity of the Ofpost QU and has recently annexed | ands within
the O f post QU

On the basis of an evaluation of planning information provided by the Adans County Pl anni ng Commi ssi on,
it is projected that areas of commercial, industrial, and urban residential |land use will increase in the
O fpost QU (Adans County Pl anni ng Conm ssion, 1987). Rural residential (including agricultural) |and use
is expected to decrease in the O'fpost QU because anticipated increases in property values are expected
to preclude increased traditional crop and livestock production | and use, including hobby farm ng as

di scussed in the Airport Environs Plan (Adans County, Gty of Aurora, Gty of Brighton, Gty of Conmerce
Gty, 1990).

1.1 Envi ronmental Setting

The topography of the O fpost Study Area consists of streamvalley | ow ands separated by gently rolling
upl ands. The maxi mum | ocal topographic relief in the Ofpost Study Area is approxinately 100 feet. The
el evation above nean sea | evel ranges from approxi mately 5140 feet at the northern and northwestern
boundary of RVA to approximately 5030 feet at the South Platte River.

Cropl and and rangel and provi de habitat for nunerous ani mal species. Lake and wetland areas at Barr Lake
provi de feeding, breeding, and roosting areas for waterfow and endangered species, including the bald
eagle. The clinmate of the Ofpost Study Area is characterized by sunny, semarid conditions.

The regional surface drainage is to the northwest toward the South Platte R ver. Surface water
originating south of RVA, on RVA, or in the Ofpost Study Area flows toward the South Platte River. Two
maj or canals, O Brian Canal and Burlington Ditch, and several snaller ditches flow from southwest to
nort heast between RVA and the South Platte River. O Brian Canal receives sone drainage fromthe O f post
Study Area and RVA where the canal intercepts First Creek. Burlington Ditch may receive surface water
infrequently fromFirst Creek.

1.2 Geol ogy

Sedinent at the land surface in the Ofpost Study Area consists of unconsolidated alluvial and eolian
deposits. The conposition of the unconsolidated sedinent varies fromclays to coarse gravels, and the
t hi ckness varies fromless than 10 feet to approximately 100 feet. The thickest deposits of
unconsol i dat ed sedi ment occur in pal eochannels: eroded into the underlying Denver Fornmation.

The Denver Fornation consists of 250 to 300 feet of interbedded shale, claystone, siltstone, and
sandstone, with a regional dip of ¥2t0 1 degree to the southeast. The presence of pal eochannels in the
Denver Formation surface inpacts groundwater flow in the unconsolidated sediment and the upper weathered
portion of the Denver Formation. Three such pal eochannels, the First Creek, northern, and northwestern
pal eochannel s, are present in the O fpost Study Area. Coarse, unconsolidated materials comonly found
within these pal eochannel s provide preferential pathways for groundwater nmovenent. G oundwater

contam nant plunes that have historically mgrated across the RVA boundaries to the O fpost QU contain
t he hi ghest concentrations of contami nants in and near these pal eochannels. The Arapahoe Formation lies
beneat h the Denver Formation at depths of 230 to 300 feet at the RVA north boundary and has a regional
dip of “2to 1 degree to the southeast. The formation consists of 400 to 700 feet of interbedded

congl onerate, sandstone, siltstone, and shale. The upper portion of the Arapahoe Formation consists



predomi nantly of 200 to 300 feet of blue to gray shale with sone congl onerate and sandstone beds. The

| ower portion consists |largely of sandstone and congl omerate with | ess preval ent beds of shale. The | ower
portion is a source zone for many water-supply wells in the area. A thick, inpermeable claystone unit is
variously assigned to the | ower Denver formation and the upper Arapahoe Formation. The claystone unit is
called the "Buffer Zone" and is approxi mately 50-ft. thick. This unit further isolates the underlying
Arapahoe aquifer fromany |ocalized contam nation in the Denver confined fl ow system The Arapahoe
Formation is the ol dest geologic unit present beneath the O fpost Study Area that was investigated during
the O fpost Renedial Investigation program

Al luvial and eolian deposits formthe ground surface in the Ofpost Study Area. The Denver Fornation and
Arapahoe Formation are not present at the ground surface anywhere in the Ofpost Study Area.

1.3 Hydr ogeol ogy

The two principal water-bearing units in the Ofpost Study Area that have been inpacted by contani nants
originating fromRMA are the unconsolidated alluvial deposits and the underlying Denver Fornation. The
hydraul i c properties of these two units, including hydraulic conductivity, porosity, and associ ated
groundwater flow velocities, are distinctly different. The | ow perneability of the Denver Formation and
upper Arapahoe Formation limt contam nant transport into the | ower Arapahoe Formation. Hydraulically,
the two units generally behave as two distinct hydrostratigraphic units: the unconfined flow system (UFS)
and the confined fl ow system (CFS).

The UFS incl udes groundwater present in the unconsolidated naterials overlying the Denver Formation, the
weat her ed upper portion of the Denver Formation, and, where the Denver Formation is missing near the
South Platte River, the weathered upper portion of the Arapahoe Formati on. The CFS incl udes the deeper
portions of the Denver Fornmation and the underlying Arapahoe Fornmation. On the basis of an evaluation of
the distribution of contam nant plumes in the Ofpost Study Area, the UFS i s considered the principal
mgration route for groundwater contam nants fromRVA to the Ofpost Study Area, although sone

contam nants are present in the CFS. Al though | ow | evel contam nation nay be present in isolated portions
of the Denver Formation CFS, this formation has |ow productivity as a groundwat er resource.

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Operational H story

Congress established RVA in 1942. The United States acquired | and included within the boundaries of the
Arsenal for chem cal weapons manufacturing, constructed a base, and commenced Arny weapons production and
ancillary activities in 1943. From 1945 to 1950, RVA distilled available stocks of nustard, demlitarized
several mllion rounds of nmustard-filled shells and incendiary nunitions, and test-fired nortar rounds
filled with smoke and hi gh expl osives. Also, many different types of obsolete Wrld War |11 ordnance were
destroyed by detonation or burning.

After the conclusion of World War |1, selected surplus facilities were | eased to nongovernment entities
as war ehouses and for the manufacture of agricultural chemcals. Colorado Fuel and Iron (CF& ) |eased
facilities at RVA in 1946. Julius Hyman & Conpany (Hynan) first leased facilities in 1947 and succeeded
to the CF& | easehold interest, with some nodifications and additions in 1949. Shell Q1 Conpany (Shell)
acquired a nmgjority interest in Hynan in 1952 and operated the plant as the Julius Hynman Conpany unti l
1954, when the operation becane the Shell Chemi cal Conpany -Denver Plant.

RVA was selected as the site for construction of a facility to produce Sarin, a nerve agent. The facility
was conpleted in 1953, with the manufacturing operation continuing until 1957 and the nunitions-filling
operations continuing until late 1969. From 1970 until 1984, the primary operation at RVA was the

di sposal of chemical warfare material. D sposal practices included incinerating TX anticrop agent and
nustard agent expl osi ve conponents and destroying Sarin and related nmunitions casings by caustic
neutralizati on.

Chemi cals were introduced to the RVA environnent prinarily by the burial or surface disposal of solid
wast es, discharge of wastewater to basins, and | eakage of wastewater and industrial fluid fromchem cal
and sanitary sewer systens. Minitions were destroyed and di sposed in trenches. WAstewater generated by
the U.S. Department of the Arnmy (Arny) and private industry in the South Plants and North Plants areas
was di scharged to a series of unlined evaporation and hol ding basins (Basins A, B, C, D, and E) and to
asphalt-lined Basin F at various tines throughout the history of RVA operations. The |ocations of these
source areas are shown in Figure 2. 1.

The Primary areas that have contributed to groundwater contami nation at RVA include (1) former
manuf acturing facilities, (2) former waste storage basins, (3) solid waste disposal areas, (4) the



chem cal sewer system (5) locations within the rail classification yard, and (6) the notor pool area.
2.2 Previ ous I nvestigations

From 1975 to the present, nunerous groundwater nonitoring prograns have been conducted at RVA, both
onpost and of fpost, by the Arny. The U S. Environmental Protection Agency (EPA) has al so conducted
several offpost investigations. The Arny designed and inpl enented nonitoring prograns to nonitor regional
groundwat er and surface-water quality. The Arny al so designed and inpl emented the boundary system
nonitoring programto support the operation of the boundary groundwater contai nnment systens.

2.2.1 U S. Environnental Protection Agency Study Area

Several organic chemcals were detected in South Adanms County Water and Sanitation District (SACASD)
wells in 1981, as part of a random national survey of drinking water systens conducted by EPA Additional
sanpling in 1982 and 1985 confirned these initial findings. As a result, EPA began a renedial
investigation/feasibility study (RI/FS) of an area west of RVA and south of the O fpost Study Area
(Figure 1.1).

RMA was suspected as one of the possible sources of contaminants in the EPA study area because of RVA' s
hi storical waste disposal practices. To mtigate the groundwater contam nation problem the Arny and EPA
built a water-supply systemfor SACASD. Further investigation by EPA's Field Investigation Team i ndi cated
that source areas in addition to RVA contributed to groundwater contanination detected within the EPA
study area. G oundwater nonitoring wells installed on the Chenical Sales Conpany (CSC) property have
since identified CSC as a significant source of groundwater contam nation in the EPA study area. Recent
investigations by EPA and the Arny have detected the presence of a trichloroethene plune entering RVA at
Section 9, Township 3S, Range 67Wal ong the southern boundary of RMA, as described in the Western Tier
Report, the Stapleton Airport Environnental Assessment (Canp Dresser & McKee, Inc., 1993), and the CSC
ROD (EPA, 1991a, 1991b, 1992). (Ebasco Services, Inc., 1988),

2.2.2 U.S. Departnent of the Arny |nvestigation

Because chemicals were detected in the Offpost Study Area, the Arny initiated a regi onal hydro-geol ogi c
surveillance programrequiring the quarterly collection and anal ysis of sanples fromnore than 100 onpost
and of fpost wells and surface-water stations. The programwas carried out under the direction of the RVA
Contami nation Control Program established in 1974 to ensure conpliance with federal and state
environnental |aws. The objectives of the programwere to (1) evaluate the nature and extent of

contam nation and (2) devel op response actions to control contam nant nigration. Potential and actual
contam nant sources were assessed, and contam nant mnigration pathways were eval uat ed.

From 19 75 to the present, nunerous groundwater nonitoring prograns have been conducted at RVA. The Arny
desi gned and i npl emented the 360 Degree Monitoring Programto nonitor regional groundwater and surface
wat er. The Arny designed and inpl enented a boundary system nonitoring programto support the operation of
t he boundary groundwater contai nnent systens. Studies conducted at RVA to assess groundwater and
surface-water conditions are discussed bel ow

The RVA O f post Contani nati on Assessment Report (CAR) (Environnental Science and Engi neering, Inc. [ESH,
1987a) incorporated data fromseveral studies to define the concentrations and distribution of offpost
contamination north and northwest of RMA. The scope of the CAR investigation was intended to address
critical data gaps required to eval uate a conprehensive set of nultinedia exposure pathways.

The potential for contamination of private wells was investigated in the m d-1980s during the
Consunptive Use (CU) Studies, Phases I, Il, and Ill. The CU Phases | and Il studies addressed the O fpost
Study Area. In the CU Phase Il study, the Arny conducted an inventory of privately-owned drinking water
wells in an area bound by East 80th Avenue on the south, East 96th Avenue on the north, the South Platte
Ri ver on the west, and RVA on the east. The objectives of the CU Phase Il study were as foll ows:

Locate all shall ow domestic wells (less than 100 feet) in the Ofpost Study Area.
Sanpl e a representative nunber of the |ocated wells.
Assess the groundwater quality of the shallow alluvial aquifer.

The Arny devel oped the Conprehensive Mnitoring Program (CWP), a long-term nultinedi a nonitoring program
designed to provide data to facilitate evaluation of response actions, in the m d-1980s, Sanple

col l ection under the CW commrenced in 1987 and is continuing as the G oundwater Monitoring Program (GW).
An R was initiated in 1985 by the Arny in the Ofpost Study Area. The primary objectives of the O f post
R were as foll ows:



Coll ect additional data to refine the current understandi ng of groundwater flow and surface-water
patterns and the nature and extent of contam nants of fpost of RVA. Evaluate the potential for
chem cal nmigration to the Ofpost Study Area in various environnmental nedia, such as groundwater,
surface water, sedinent, air, and biota.

Fol | owi ng conpl etion of the R, it was apparent that additional data were needed before eval uati on and
sel ection of a renedial alternative could occur. Therefore, a second Rl was initiated in 1988 to coll ect
addi tional data for groundwater, surface water, soil, sedinent, and biota (plants and animals). The
results of the second Rl are reported in the Ofpost Operable Unit Renedial |nvestigation, Final Addendum
(HLA, 1992b).

2.3 Boundary Cont ai nment Systens

Concurrent with and as a result of the EPA and Arny investigations, the Arny constructed three boundary
contai nnent systens (the North Boundary Contai nment System [ NBCS], the Northwest Boundary Contai nrment
System [ \MBCS], and the Irondal e Contai nment System [ICS] at the north, northwestern, and western
boundaries of RVA, respectively) to mnimze offpost discharge of RVA chemicals via groundwater. The

| ocations of these containnent systens are shown in Figure 1.1. Al three systens currently intercept and
treat contamnm nated groundwater and recharge treated water to the LTFS.

2.3.1 North Boundary Contai nnment System

The NBCS is just south of the RVA north boundary in Sections 23 and 24. The NBCS consists of 11) a system
of extraction wells that renmove contam nated groundwater fromthe UFS, (2) a soil-bentonite barrier that

i npedes mgration of contam nated groundwater to the Offpost Study Area, (3) a carbon-adsorption
treatnent systemthat renoves organi ¢ contam nant fromextracted groundwater, and (4) a system of
recharge wells and trenches that return treated groundwater to the UFS.

The NBCS pil ot system became operational in 1978. The pilot systemwas expanded approxi mately 1400 feet
to the west and 3840 feet to the east in 1981 during the second phase of construction. Several

i nprovenents have been made to the NBCS since 1981: ten recharge trenches were added to the west end of
the system and becane operational in Decenber 1988, and five additional recharge trenches were added to
the east end of the systemin 1990. Currently, the soil-bentonite barrier is 6740 feet |ong,
approximately 3 feet wide, and varies in depth from20 feet at the western end to nore than 40 feet al ong
the eastern extension. The barrier is anchored in the Denver Formation.

Revi ew of groundwater contam nant distribution patterns indicates that the NBCS is having a significant
effect on the distribution of organic conpounds in the O fpost Study Area. Mnitoring programdata

indi cate that contam nant concentrations downgradi ent of the NBCS are decreasing. Activated carbon is
being used to effectively remove the organic contam nants fromthe extracted groundwater to neet

cont ai nnent system renedi ati on goals. Organic contam hant concentrations are generally below certified
reporting limts (CRLs) in systemeffluent.

2.3.2 Nor t hwest Boundary Cont ai nnment System

The NWBCS is along the northwest boundary of RNIA in the southeast quarter of Section 22. Construction of
the NVBCS began in 1983, and the system became operational in 1984. The NWBCS originally consisted of (1)
15 extraction wells, (2) a soil-bentonite-barrier approxinmately 1600 feet in length, (3) a carbon
adsorption treatnent system and (4) a systemof 21 downgradi ent recharge wells. The carbon adsorption
system was designed to intercept and renove di bronochl oropropane and ot her organic conpounds froma plume
of contam nated groundwater originating onpost.

Cont ami nant bypass was observed at the southwest and northeast ends of the NBCS in 1988. An interim
response action (I RA) to inprove the NBCS was initiated in 1989. In April 1990, the NWBCS I nprovenents
I RA was divided into two phases: NWBCS Short-term | nprovenents | RA and NVBCS Long-term | nprovenents | RA
Under the NWBCS Short-term | nproverments | RA, which was conpleted in 1991, the existing slurry wall was
ext ended 665 feet to the northeast to prevent contam nant bypass, and two additional extraction wells
were added at the northeast end of the extraction well alignment. Three additional extraction wells and
four additional recharge wells were installed in Section 27, southwest of the NVBCS in August 1991. The
NWBCS Long-term I nprovenents IRA is being used to assess the NVBCS and its short-terminprovenents by
revi ewi ng groundwat er nonitoring data.

2.3.3 | rondal e Cont ai nment _System

The I CS, which becane operational in 1981, is at the southern end of the RVA northwest boundary w thin
Section 33 and consists of (1) a hydraulic control systemof extraction and recharge wells, and (2) a



carbon adsorption treatnent system The ICS was originally developed to intercept the mgration of

di br onochl or opr opane (DBCP) at the RVA boundary. There have been no downgradi ent detections of DBCP after
the first two years of operation. The majority of the area downgradient of the ICS is contained within
the EPA study area, although portions of the downgradient area are within the confines of the Ofpost
Study Area. Therefore, the design and operation of the ICS was not included in the eval uation of
alternatives; however, the continued operation of the ICS, as required, for onpost contam nants
consistent with the Irondale ERA remains an integral part of the Arny's of fpost contam nant reduction
programto neet onpost cleanup goals defined in the Irondale | RA Cessation of operation of the I1CS will
be in accordance with paragraphs 35.2 and 35.4 of the FFA and paragraph 20 of the Conceptual Remedy

Agr eenent .

2.4 I nteri m Response Actions

As part of the Arny's conpliance with the requirenents of the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA), and as described in the FFA, the Arny has instituted several

I RAs that have been perforned concurrently with the ongoing onpost and of fpost R prograns. |RAs, which
are designed to be conpatible with the final remedy, are actions taken before the signing of the Record
of Decision (ROD) and are expedited remedi al neasures to contain, renove, or treat wastes before the
final renedy is selected. Nunerous | RAs have been inplenmented to mtigate contam nati on both onpost and
offpost. As indicated in the previous sections, some portions of the boundary contai nnment systems have
been constructed as | RAs. The O fpost IRA is discussed in the follow ng section.

2.4.1 O fpost I nterimResponse Action

The O f post | RA addresses groundwater contam nant migration north of RVA and downgradi ent of the NBCS
along two prinmary contam nant pathways, defined by the First Creek and northern pal eochannel s.

Eval uation and sel ection of the collection and treatnent system conponents that conprise IRA A referred
to as the Ofpost Goundwater Intercept and Treatnment System began in 1988. The O f post G oundwat er
Intercept and Treatnent System Decision Document (H A, 1989) presents the basis for system placenent to
address remedi ati on of contami nation in alluvial groundwater in the First O eek and northern

pal eochannel s. The system was designed to intercept and extract contam nated groundwater fromthe UFS,
treat the groundwater for organics, and recharge treated water to the UFS. Construction of the Of post

G oundwat er Intercept and Treatnment System began in Novenber 1991 and was conpleted in June 1993.

G oundwat er extraction is acconplished through a network of extraction wells. The organic contam nants in
extracted groundwater are treated using activated carbon adsorption, and the treated water is then
recharged to the UFS using a conbi nation of recharge wells and trenches.

The O f post Groundwater Intercept and Treatnment System was designed to be flexible and to be conpatible
with the final remedy, consistent with EPA gui dance and the FFA

2.5 H story of CERCLA Enforcenent Activities

Most of RVA was added to the National Priorities List (NPL) in 1987; Basin F was added in 1989. As such,
RMA is subject to conpliance with CERCLA (al so known as Superfund). A facility is subject to conpliance
with CERCLA when a release or a threat of a rel ease of hazardous substances fromthe facility has
occurred and when response costs have been incurred. In some cases, the potentially responsible parties
(PRPs) either cannot respond or cannot be found, so funding for the response conmes fromthe governnment
fund call ed Superfund. At RVA, the Arny and Shell were identified as PRPs and are funding the cl eanup.

On February 1, 1988, a proposed Consent Decree was filed in the case of U S v. Shell Gl Conpany with
the U S District Court in Denver, Colorado. A nodified version of the Consent Decree was filed on June
7, 1988. The Consent Decree was entered by the U S. District Court on February 12, 1993.

On February 17,1989, an FFA was executed by the Arny, Shell, EPA the U S. Departnent of the Interior
(DA), the U.S. Department of Justice (DQJ), and the U S. Agency for Toxic Substances and D sease

Regi stry (ATSDR). The FFA sets forth the procedures to be followed by the Organizations (i.e.,
signatories to the FFA) to cooperate in the assessnent, selection, and inplenmentation of response actions
resulting fromthe release or threat of rel ease of contam nants from RVA. The FFA designates the Arny as
the | ead agency.

3.0 H GHLIGHTS OF COMWUNI TY PARTI CI PATI ON

Community participation opportunities were provided during the renedy selection process to fulfill the
requi renents of CERCLA Sections 113(k)(2)(B)(i-v) and 117.



The RI, R Addendum Endangernment Assessnent/Feasibility Study (EAFS), and Proposed Plan for the O fpost
QU were released to the public on March 21, 1993. The documents were nade available to the public in the
Adm ni strative Record (located at the Joint Adm nistrative Record Document Facility at the west entrance
to RVA at 72nd Avenue and Quebec Street), in an information repository naintained at the EPA Docket Room
in Region VI, and at the Adans County, Aurora, Commerce Cty, Denver, Lakewood, Mntbell o, and Thornton
Public Libraries. The notice of availability for these four docunents was published in the Denver Post
and Rocky Mountai n News newspapers.

An expanded Conmmunity Rel ati ons outreach was inplenented to ensure community nenbers had the opportunity
to comment on the Proposed Plan for the Offpost QU. Community outreach started in January 1993 with the
announcenent that all docunents supporting an inpending Proposed Plan were available for reviewin |ocal
libraries. Adirect mailing to nore than 1200 | ocal citizens was nade.

In March 1993, a press rel ease was made and a | egal notice was published announcing that a public meeting
was schedul ed for April 28, 1993, at Dupont El enentary school, Commerce Cty, Colorado, to address the
Proposed Plan. A separate letter was sent to citizens informng themof the docunents availability in the
libraries. The letter also included a brief fact sheet summarizing the Proposed Plan. Oiginally, the
public neeting was scheduled for April 21, 1993, at RMA. The Arny received requests to hold the neeting
on a different day and of fpost. Because of these factors and Earth Day events in Denver for April 21, the
neeting was noved to April 28, 1993. A Media Day was held the day of the public neeting to provide |ocal
nmedia i nformation on the Arny's proposal. Both print and video nmedia representatives attended.

Knowi ng the inportance of the public neeting, the announcenent was expanded to include display
advertising in 12 local and weekly newspapers in the Denver netropolitan area. This was in addition to
the nornmal press rel ease and Media Day event.

As a result of coments received at the public neeting concerning the official coment period, the Arny
published a legal notice and sent letters to citizens announcing that the comment period was extended to
June 21, 1993.

At the April 28, 1993, public neeting, representatives fromthe Arny, EPA and the State of Col orado
answered questions regarding i ssues at the site and the remedi al alternatives under consideration.
Responses to comments received during the public commrent period are included in the Responsiveness
Summary, which is part of this ROD (Appendix A). This decision docunent presents the selected renedi al
action for the RVA Ofpost QU in Adans County, Colorado, chosen in accordance with CERCLA, as anended by
t he Superfund Amendrments and Reaut horization Act (SARA), and with the NEPA, and, to the extent
practicable, with the National Ol and Hazardous Substances Pol | ution Contingency Plan (NCP). The
decision for this site is based on the Admi nistrative Record for the O fpost QU

Additionally, settlenent discussions involving nunicipalities, local health departments, special
districts, and citizen groups were held fromlate 1994 until April 1, 1995, to discuss the final renedies
for both Onpost and O fpost OUs. The Draft Final ROD (Decenber 7, 1993) was revised taking into account
comrents presented by the public, local comunities, and the Parties.

4.0 SCOPE AND ROLE OF THE OFFPCST OPERABLE UNI T

Three RMA boundary contai nment systems currently intercept, treat, and recharge groundwater at the RVA
north, northwest, and west boundari es. These boundary systems, along with the physical boundaries of RVA
provide a | ogical delineation between QUs. Therefore, the FFA divided the work into the follow ng two
QUs:

Onpost QU: Media requiring renediation within the Onpost Study Area (w thin RVA boundari es)
Ofpost QU Media requiring renmediation within the O fpost Study Area (outside RVA boundari es)

The O f post OU addresses contanination in the groundwater north and northwest of RMA. As discussed in
Section 6.0 of this ROD, groundwater contamination in the UFS poses the principal potential threat to
human heal th because of the risks from possible exposure to groundwater. Although health risks are
possible, the estimated risk levels are within the acceptable risk range established by EPA. The purpose
of the remedy is to (1) reduce groundwater contam nant concentrations, (2) reduce risk to human health
and the environnent, and (3) reduce the potential hunman exposure to contam nated UFS groundwater.

The potential risks to ecol ogical receptors were also evaluated. Wldlife are not exposed to contam nated
groundwat er; therefore, there are no risks to wildlife fromthe groundwater exposure. Wldlife exposures
to soil and surface water and potential |ivestock exposure to contam nated groundwater were eval uat ed.

However, the potential risks associated with these exposures were shown to be negligible. Therefore, the



sel ected renedy for the O fpost QU addresses the reduction of potential human exposure to contam nated
UFS groundwat er.

5.0 SUWHARY COF SI TE CHARACTERI STI CS

Six nedia were evaluated in the Rl for the Ofpost Study Area: groundwater, soil, surface water,
sedinent, air, and biota. Each nediumwas evaluated in the O fpost EA with respect to (1) the nature and
extent of contanination and (2) potential exposure pathways and associated risk to humans and the
environnent. A nmap delineating the boundaries of the Offpost Study Area is included as Figure 1.1. The
site characteristics are nore fully described in the Ofpost Operable Unit Renedial |nvestigation Report
(ESE, 1988a) and the O fpost Operable Unit Renedial Investigation, Final Addendum (HLA, 1992b).

5.1 Sources of Contam nation

As described in Section 2.1, chemcals were introduced to the RVA environment primarily by the burial or
surface disposal of solid wastes, discharge of wastewater to basins, and | eakage of wastewater and
industrial fluid fromchenical and sanitary sewer systens. Chenicals migrated to the Ofpost Study Area
primarily by shallow (i.e., shallow or unconfined) groundwater and airborne pathways. Contam nant
transport in the shallow or unconfined groundwater has been controlled by construction of the boundary
contai nnent systens and i nprovenents to these systens (conpleted as | RAs) O f post Study Area surface
water was contamnated prinmarily by the natural interaction with offpost groundwater. O fpost Study Area
surface soil was contaninated by the deposition of airborne contam nants, non-RVA-rel ated agricul tural
application of pesticides, and irrigation practices. Agricultural sources of pesticides are discussed in
the Final Ofpost R Addendum (HLA, 1992b). Air nonitoring data indicate that the air pathway does not
contri bute to human exposure.

5.2 Nat ure of Contam nation

Several chem cals of concern (COCs) are present in offpost groundwater, surface water, sedinent, and soil
(see Tables 6.1 through 6.4). COCs include organochl orine pesticides (OCPs), hal ogenated aliphatics,
aromati c hydrocarbons, diisopropyl nethyl phosphonate (D MP), sul fur-containing organic chenicals,
arsenic, and dissolved salts.

The COCs exhibit great variability in their mobility and persistence in environnental nedia. OCPs are

| ess nobile than the other COCs and nore persistent, tending to associate with soil and sedinent and to
bi omagnify in the food chain. Mdst of the remaining COCs are nobile in groundwater, and the aromatics and
aliphatics are volatile in surface water. The fate properties of the COCs tend to determne their
distribution in the Ofpost Study Area. All COCs were detected in groundwater, but the nore nobile
chemcals are nore widely distributed. The OCPs are virtually the only COCs detected at concentrations
above background levels in soil and sedinent. The volatile conpounds were not significantly el evated
above background levels in surface water and, in fact, were rarely detected.

5.3 Contanmi nati on Mgration Pat hways

The Rl prograns have shown that there are three groundwater migrati on pathways in the O fpost Study Area.
These migration pathways (shown in Figure 5.1) are referred to as the northern pal eochannel, due north of
the RVA north boundary; the First Creek pal eochannel, paralleling First Creek to the northwest fromthe
RMA north boundary; and the northwest pal eochannel, northwest of the RVA northwest boundary. The northern
and First Creek pal eochannel s conpose the North Plume G oup, and the northwest pal eochannel conposes the
Nort hwest Plume G oup. These two plune groups enconpass an area of approximately 590 acres in the Ofpost
Study Area. The alluvial flow systemtransports nmost of the contam nation in pal eochannel s characterized
by coarser sedinent. Sone of the groundwater traveling through the First O eek pal eochannel discharges to
First Creek, probably seasonally, resulting in transfer of contam nants to First Creek.

Figure 5.1 also presents the offpost surface-water features. The prinmary surface-water pathway is First
Creek, which flows northwest fromthe northern RVA boundary. First Oreek enpties into O Brian Canal,

whi ch fl ows northeast and enpties into Barr Lake. Burlington Ditch, which parallels OBrian Canal, also
flows into Barr Lake. The majority of the surface-water contam nation is located in First Creek, with
sone contam nation in O Brian Canal downstream of the confluence with First Creek and Burlington Ditch.
Barr Lake has not been shown to be contaminated with RVA-rel ated chem cals greater than naturally
occurring background | evels.

In addition to the contam nant mgration pathways of groundwater and surface water, prevailing w nds
transport onpost surface soil to offpost |ocations, and sedi nent provides a potential contam nant source
for aquatic species.



5.4 Extent of Contam nation

Varying levels of contam nation exist in the following five nedia in the Ofpost QU groundwater, surface
wat er, stream bottom sedi nent, surface and subsurface soil, and biota. Mre detail ed discussions of the
of f post contani nant concentrations, along with figures showi ng concentration distributions are found in
Sections 3.0, 4.0, 5.0, and 6.0 of the Final Ofpost R Addendum (HLA, 1992b).

5.4.1 QG oundwat er

Table 6.1 presents the groundwater COCs and the exposure point concentrations used in the Endangernent
Assessnent. The nost wi despread RVA-rel ated groundwater COC in the Offpost Study Area is DIMP, which is
present in the UFS at varying concentrations in a band fromthe west end of the NVBCS to the east end of
the NBCS, and fromthe RVA north and northwest boundaries to the South Platte River. The other primary
contami nants present in the offpost UFS are chl orof orm chl orobenzene, trichl oroethene,

t etrachl or oet hene, di bronochl oropropane (DBCP), dieldrin, endrin, dicyclopentadiene (DCPD), arsenic,
chloride, fluoride and sul fate.

The hi ghest concentrations of DI MP observed in the past three years are in the First Creek pal eochannel.
Concentrations of DOMP are lower in the northern pal eochannel and |lower still in the northwestern

pal eochannel . The maxi mum concentrations of DDVIP in the Ofpost Study Area have decreased by

approxi mately 50 percent over the past 10 years. The NBCS is currently operating and has been operated in
the past to renove multiple contam nants. DI MP concentrations are being reduced to | ess than 8 ppb.
Cut-of f of groundwater contam nants at the NBCS and recharge of the treated groundwater has resulted in

t he observed decrease in D MP concentrations specifically, as well as the other contam nants found

of f post .

The hi ghest contam nant | evels downgradi ent fromthe NBCS occur upgradient of the OBrian Canal. Certain
vol ati |l e compounds such as chl orobenzene, chloroform trichloroethene, and DBCP have been detected at |ow
concentrations downgradi ent fromthe canals, but well-defined plunes do not exist in this area and these
detections may be anomal ous. Sem vol atile organi ¢ conpounds such as dieldrin and other OCPs are present

al most excl usively upgradient of the canals. Maxi mum concentrations of the OCPs (i.e., aldrin, isodrin,
chl ordane, 2, 2-bi s[ p-chl orophenyl]-1, 1-dichl oroethene[ DDE], and

2-bi s[ p-chl orophenyl]-1,1, 1-trichl oroet hane [DDT] generally occur in the First Creek pal eochannel w thin
500 to 1000 feet of the NBCS. Only sporadic and isol ated occurrences of OCPs are observed northwest of

t he RVA northwestern boundary.

Cont am nants found downgradi ent fromthe NWBCS are primarily chl orobenzene, chloroform D MP, and

di el drin. The highest concentrations of chloroform occur downgradi ent of the RVA boundary. Detections of
chl orobenzene near the NWBCS may be anomal ous. In 1989, semvol atile conpounds such as dieldrin and
possi bly DI MP appeared to have bypassed the NWBCS at the northeast and sout hwest ends. Subsequently, the
NWBCS | RA was initiated that included inprovenents and operational changes to correct the bypass. Recent
nmodi fications to the NBCS and NVBCS, in addition to the remedial action selected in this ROD, are
expected to further reduce contam nant |evels downgradi ent of the RVA boundari es.

5.4.2 Surface Water

Table 6.2 presents the surface water COCs and the exposure point concentrations used in the Endanger nent
Assessnent. The principal organic conmpounds identified in Ofpost Study Area surface-water sanples are
DI MP and dieldrin. In general, the highest concentrati ons of the organic and |Inorgani c anal ytes were
detected in First Creek. DIMP concentrations in First Greek were highest in the area 100 to 200 feet
upstream of O Brian Canal where groundwater discharges to First Greek. DIMP was not detected in
Burlington Ditch or OBrian Canal upstream of the confluence with First Creek. DIMP was detected in Barr
Lake in only one of 20 sanples collected from1985 to 1990 and was not detected in the duplicate sanple
collected at the same time. This one detection is anomal ous and not considered representative of
conditions at Barr Lake.

The hi ghest concentrations of arsenic were detected in First OGreek near the northern RVA boundary. These
detections are likely associated with discharge fromthe onpost sewage treatment plant. Mercury and
arsenic were detected in surface water in O Brian Canal upstreamof the confluence with First Ceek,
suggesting that sources of these contami nants other than RVA probably exist. Sone contaminants identified
in OBrian Canal and Burlington Ditch nay originate fromthe diversion of treated sewage effluent from
Denver.



5.4.3 St ream bott om Sedi nent s

Table 6.3 presents the sedi nent COCs and the exposure point concentrations used in the Endanger nent
Assessment. The nmost commonly detected contaminants in streambottom sediment in the O fpost Study Area
were dieldrin, arsenic, and nercury. The hi ghest concentration of dieldrin was found in First Creek
imredi ately north of the northern RVA boundary. Additional contam nants were detected in O Brian Canal
and Burlington Ditch upstream of the confluence with First Creek, suggesting that sources of these
contam nants other than RVA probably exist such as diversion of treated sewage effluent from Denver.

5.4.4 Surface and Subsurface Soil

Table 6.4 presents the soil COCs and the exposure point concentrations used in the Endanger nment
Assessnent. Approxinmately 100 soil sanples were collected as part of the Rl Addendum i nvestigati on and
were anal yzed for OCPs, arsenic, and nercury. Dieldrin was the nost frequently detected OCP (in
approxi mately 90 percent of the sanples) with a maxi mum concentration | ocated approxi mately 100 to 200
feet north of the northern RVA boundary. DDT, DDE, aldrin, endrin, and chl ordane were detected | ess
frequently.

The distribution of OCPs in Ofpost Study Area soil appears to correlate with the dom nant wi nd patterns
at RMA. The greatest nunber and hi ghest contami nant concentrations are observed in sanples collected
imredi ately north of the northern RVA boundary, consistent with the prevalent wind direction of south to
north. Isolated el evated concentrati ons of OCPs observed between the northern RVA boundary and O Bri an
Canal may be the result of local residential and/or conmercial use of pesticides and not related to
mgration fromRVA Anonal ously high concentrations of dieldrin, DDE, and DDT were al so detected
approximately 1.5 mles northwest of RMA. These detections are considered to be agricultural-related and
not RVA-rel ated because the area is currently and has historically been a farm ng comunity.

The uneven distribution of arsenic and nercury in O fpost Study Area surface soil suggests that the
occurrence of these inorganic contamnants is not related to RVA activities.

5.4.5 Bi ot a

The RI Addendum bi ota nonitoring program provi ded additional data to assess the potential inpacts on
plants and aninals in the Offpost Study Area. During the R Addendum study, biota sanples were anal yzed
for aldrin, dieldrin, endrin, DDE, DDT, DBCP, arsenic, and nercury. Dieldrin, the contam nant nost often
found in O fpost Study Area biota (36 percent of sanples), was detected in cattle, chicken, fish,
earthworm deer nouse, prairie dog, and pheasant sanples. Arsenic and nercury were detected | ess
frequently (19 and 14 percent, respectively). DDE was detected only once, and aldrin, endrin, DDT, and
DBCP were not detected in any biota sanples fromthe O fpost Study Area. Contaminants identified in the
Ofpost Study Area biota survey are simlar to those found onpost, although the concentrations detected
in the Ofpost Study Area biota are considerably | ower than concentrati ons detected in the onpost biota.

The O fpost Study Area is known to contain suitable habitat for endangered species such as the bald
eagle. A nesting pair of eagles was identified during of fpost assessnment activities. Contam nants
(rmercury, dieldrin, and DDE) were detected in a bald eagle egg collected in 1988 froma nest at Barr
Lake. According to the U S. Fish and Wldlife Service, the concentrations of these contam nants were
typi cal of bald eagle egg contanination throughout the United States.

5.5 Potenti al Routes of Human and Environnental Exposure

Based on the current |and uses in the Ofpost Study Area, a review of local city and county pl anni ng and
zoni ng ordi nances, and consultation with local planning authorities, three prinmary |and uses were
considered in estimating the risks to human health. These |and uses are urban residential, rural
residential, and commercial and industrial. The exposure routes and pathways considered for the Ofpost
Study Area include the follow ng:

I ngestion of groundwater

I ngestion of soi

I ngesti on of sedi nent

I ngesti on of vegetables

I ngestion of dairy products

I ngestion of eggs

I ngestion of meat

I ngestion of surface water

I nhal ati on of volatile chem cals in groundwater
I nhal ati on of dust



Dermal contact with soi

Dermal contact with sedi nent
Dermal contact with surface water
Dermal contact wth groundwat er

6.0 SUWRARY COF SITE R SKS

The risks estimated in the EA and summarized in this section are baseline risks corresponding to current
conditions and are, therefore, pre-renediation risk estimates. |Inplenentation of the sel ected renedy

presented (Section 9.0) will lower the potential risks. The estinated nmaxi mum cunul ati ve potential cancer
risk to humans in the Ofpost Study Area is 3 x 10-4 (or 3 in 10,000 people) on the basis of the
reasonabl e maxi num exposure (RVE) risks presented in the Final EA (Molune 111, Section 4.0, and Vol une

1V, Appendix Q. This estinmated potential risk level is within the acceptable risk range established by
EPA (1 x 10-6 to 5 x 10-4; letter fromEPA to Arny dated February 21, 1992). A cancer risk estinate of 3
in 10,000 indi cates an upperbound estimate of risk. Actual cancer risks are likely to be belowthis |eve
and may be as | ow as zero. These carcinogenic risks are usually termed "excess |lifetine cancer risks,"”
whi ch neans there is an increased chance of an Individual devel opi ng cancer over 70 years of exposure to
the carcinogenic chemcals in excess of the normal cancer rate. The background cancer rate determ ned by
the Anerican Cancer Society is about 1 in 3.

Because the O fpost Study Area cunul ative risk is less than the upper risk |evel established by EPA
remedi al action in the Offpost Study Area is not required. The Arny, neverthel ess, recognizes that

several site-specific factors suggest that remediation of the groundwater is preferable to no action in
the O fpost QU. These site-specific factors are: (1) groundwater contributes a naxi mumrisk of 2 x 10-4,
or approximately 75 percent of the total carcinogenic risk, (2) nmaxi mrum contamn nant |evels (MLs),

nmaxi mum cont am nant | evel goals (MCLGs), and Col orado Basic Standards for G oundwater (CBSGs) are
exceeded for sone groundwater contam nants, and (3) hazard indices (H's) for children exceed 1.0 in Zones
2, 3, and 4. Although the estimated child hazard indices exceed 1.0 in Zones 2, 3, and 4, the bulk of the
H value is contributed through an assuned donestic use of alluvial groundwater, which is not presently
occurring in the Ofpost QU. Treatnent of groundwater to the containment systemrenediation goals wll
reduce (1) the total estimate risk to less than 1 x 10-4 and toward 1 x 10-6 and (2) the H's to |l ess than
1.0 in Zones 2, 3, and 4. Soil, surface water, and sedinent do not require renedi ati on because of the | ow
risk attributable to these media. Air was not identified as a nedium of concern on the basis of air
nonitoring data and initial risk screening.

Protection of biota was eval uated through devel opnent of ecol ogi cal exposure criteria for the protection
of species potentially at risk. The ecol ogi cal assessnment indicated that the potential for adverse
ecol ogi cal effects is minimal.

6.1 Human Health R sks

Human health risks in the O fpost Study Area were calculated in four steps: identification of CCCs,
exposure assessnent, toxicity assessnent, and risk characterization. It should be noted that nmany of the
exposures eval uated do not currently exist and therefore do not represent existing exposures.

6.1.1 Identification of Chem cals of Concern

A data set consisting of groundwater, surface water, sedinent, soil, air, and biota data collected

bet ween 1985 and 1991 was used to eval uate which chemicals were of concern to human health and the
environnent. A trend of declining contam nant concentrations in groundwater since 1985 was noted in
portions of the Offpost Study Area, particularly near the north boundary of RVA and downgradi ent of the
NBCS. This trend is due to the operation and i nprovenent of the boundary systens and natural attenuation
processes. Considering this trend, only the nost recent groundwater data (i.e., from 1989 through 1991)
were used to estimate groundwater exposure point concentrations.

Data for the other nedia were al so considered, and only the data resulting from anal ytical methods
sensitive enough to detect |ow concentrations were used. Data were al so conpared statistically with
background concentrati ons consistent with EPA guidance presented in R sk Assessment Qui dance for
Superfund (EPA, 1989a). Statistical procedures included the WIcoxon rank sumtest and the Method 4
Proportions. These procedures are discussed in Section 1.2 of the Final Ofpost EAFS (HLA 1992a).

The primary criterion for identifying COCs was that the chem cal concentrations at |ocations of expected
maxi mum concentration (i.e., near the RVA borders) nust be significantly greater than concentrations
found at background | ocations (i.e., no RVA-related contanination present). By applying statistical

nmet hods, O f post Study Area contam nant concentrations were conpared to background concentrations at
reference locations. If statistical analysis indicated that Ofpost Study Area concentrations were



significantly higher than the background concentrations, the presence of the chemcal in the Ofpost
Study Area was considered to be RVA-rel ated and the chem cal was designated as a COC This procedure was
foll owed for each environmental medium Tables 6.1 through 6.4 list the COCs for groundwater, surface
wat er, sedinent, and soil, respectively. The exposure point concentration associated with each COC is
al so shown in the tables.

To select COCs for biota (plants and aninals), analytical data obtained fromthe onpost biota R were
conpared to background chem cal concentrations available in the scientific literature. This procedure was
| ess precise but nonetheless indicated that two chemcals (dieldrin and arsenic) nay be el evat ed,

al though in | ow concentrations, in the tissues of animals located in the Ofpost QU

6.1.2 Exposur e Assessnent

6.1.2.1 O fpost Study Area Exposure Assessnent Zones

The O fpost Study Area is a |large, heterogeneous area with a variety of characteristics that can affect
exposure levels. Specifically, distinct zones of the Ofpost Study Area exhibit different exposure
concentrations of COCs in groundwater, surface water, and surface soil, including hot spots where

contam nant |evels are higher than the average for the entire O fpost Study Area. In addition, popul ation
density, land use, and water use varies throughout the O fpost Study Area. Therefore, to avoid diluting
or averagi ng contam nant concentrations over the entire Ofpost Study Area, the Ofpost Study Area was
subdi vided into six zones (Figure 6.1) with different exposure conditions. The primary factor used to
define the exposure zones was the pattern of COC concentrations in groundwater. The six zones, and the

I and use and popul ati ons eval uated within each zone, are described bel ow.

Zone 1 is an area with relatively low levels of COCs in groundwater and surface soil. Rural residential
I and use, which includes consunption of homegrown vegetables, mlk, neat, and eggs, is the current and
potential future popul ation characteristic.

Zone 2 is an area of relatively high levels of COCs in groundwater, |low |levels of COCs in surface soil,
and no permanent surface-water features. A rural residential |and-use scenario, identical to Zone 1, was
eval uat ed.

Zones 3 and 4 are simlar. Zone 3 is an area of relatively high levels of pesticide COCs in groundwater
surface water, and surface soil. Zone 4 is an area of relatively high levels of COCs in groundwater and
surface water, but relatively low levels of COCs in surface soil. Both Zones 3 and 4 have recently been
purchased by Shell Q1| Conpany and are expected to be unoccupied at |east until conpletion of offpost
remedi ation. Plans for inprovenent of 96th Avenue as an access road for the new Denver |nternationa
Airport may result in predom nantly commercial and industrial |and use in these zones. An urban
residential land use for Zones 3 and 4 is considered possible and was sel ected for eval uati on because
this Iand use would result in higher exposures than the current |and use. Urban | and use assumes that
exposure to neat, dairy, and eggs would not occur, but that |ocal planting and consunption of vegetables
are possible.

Zone 5 is an area with noderate |levels of COCs in groundwater and relatively low levels of COCs in
surface soil. A commercial and industrial |and use for Zone 5 was eval uated. Zone 5 is zoned for
industrial use over the najority of its area, is currently developed for industrial use, and is projected
as industrial |land use for the future.

Zone 6 is an area with noderate levels of COCs in groundwater and relatively low levels of COCs in
surface soil. Because farmresidences currently exist in Zone 6, a rural residential |and use was
evaluated that is identical to the land use (rural residential) in Zones 1 and 2.

6.1.2.2 O fpost Study Area Potential Exposure Points

There are several potential exposure points in the Ofpost Study Area. The nost significant routes of
exposure have already been mtigated by exposure controls in areas with the hi ghest groundwater COC
concentrations (e.g., the UFS is no longer used in Zones 3 and 4). Exposure to COCs in surface soil has
al so been mtigated by relocating residents fromthe area near the intersection of 96th Avenue and Peoria
Street where soil contam nant concentrations are highest. Additionally, the Arny and Shell Q1 Conpany
have agreed to till and revegetate approxi mately 160 acres |located in the southeast portion of Section 14
and the southwest portion of Section 13 in accordance with Paragraph 22 of the Conceptual Renedy
Agreenent (see Figure 9.1). Shell QI Conpany and the U. S. Arny believe that existing soil risk in the
revegetated area falls within EPA's established acceptable risk range and that remediation is not
necessary. However, Shell G| conpany and the U S. Arny agree to the revegetation programas part of the
remredy.



Concentrations of surface-water contam nants were higher in First Creek than other surface-water bodies
during 1986 through 1990, creating a potential exposure point for nonhuman receptors and a direct-contact
human pat hway associated with wading. First Creek does not support a recreational fishery: Barr Lake is
the nmost likely point of human exposure to bioaccunul ated residues in fish tissue. Because COCs are not
elevated in Barr Lake, with the exception of a single D MP detection that was not verified in duplicate
or later sanpling events, consunption of contam nated fish was not eval uated.

6.1.2.3 Pot enti al Exposure Pat hways and Routes

An exposure pathway consists of four elenents: (1) a source and mechani smof release, (2) a transport
nmedium (3) a point of potential contact with the contam nated medium and (4) an exposure route, such as
ingestion, at the contact point.

The Site Conceptual Mdel (Figure 6.2) presents the potential exposure pathways identified in the O f post
Study Area. The Site Conceptual Mbdel also indicates which exposure routes were quantitatively eval uated
for risk. Because of the variations in land use and the presence or absence of surface water in the six
zones, not all exposure routes are applicable to all zones. Table 6.5 summari zes the exposure zones by

| and-use category and identifies the exposure routes quantified in each zone.

I nhal ati on Route

On the basis of risk screening eval uati ons conducted according to EPA gui dance, the rel ease of volatile
chem cal s fromgroundwater used in the home for all purposes (e.g., showering, dishwashing, |aundry,
toilets) was determned to result in potentially significant exposures by the inhalation route
Therefore, inhalation of volatile chemcals resulting fromdonestic use was quantified. Qher potentia
sources of exposure, such as the inhalation of contam nated dust particles, and inhal ation of vapors
resulting fromvolatilization fromunderlying groundwater, were found to be very minor contributors to
the overal |l exposure potential

Der mal Route

Dermal contact with surface soil is likely and was quantified for all potential |and uses. Dernal contact
with sedinent in First Creek was quantified. Dernmal contact with sedinment of Barr Lake is not feasible
considering the depth of the water and the prohibition of sw nm ng.

Dermal contact with surface water in First Creek was quantified. However, dermal contact with canal water
is expected to be unlikely and, in the worst case, infrequent; therefore, dermal contact was not
quantified for the canals. Direct contact recreation is prohibited in Barr Lake; therefore, the dernal
contact pathway was not quantified for Barr Lake

Dermal contact w th groundwater used donestically is likely. However, dermal intake during showering is
approxi mately 0.15 percent of the intake resulting fromingestion of groundwater. Potential exposures
fromdirect ingestion and inhalation will be rmuch higher than fromdermal contact. Therefore, the dernm
intake resulting fromdonestic use was not quantified. EPA guidance (EPA, 1989a) allows for certain
pathways to be elimnated fromevaluation if other pathways have nuch hi gher exposure

I ngesti on Route

Incidental ingestion of surface soil is likely under all potential |and uses; therefore, this pathway was
quantified. Incidental ingestion of First Oreek sedinent is possible in association w th wading or
recreational activities; therefore, this pathway was al so quantified.

Cattle and other |ivestock raised for hunman consunption may bi oaccumul ate COCs from (1) surface water or
groundwat er used for watering |livestock, (2) forage grown in contam nated surface soil or irrigated by
contam nated surface water or groundwater, and (3) direct ingestion of soil while grazing. This pathway
was quantified, using cattle as the representative species for devel opment of a bi oaccunul ati on nodel
Addi tional ly, bioaccunulation resulting in dieldrin contanination of chicken eggs was quantified in the
EA.

Veget abl e crops grown for human consunption may contain COCs because of uptake of COCs from contam nated
surface soil and surface water or groundwater for irrigation. Ingestion of vegetable crops was
quanti fi ed.

Al t hough ingestion of the shallow groundwater is unlikely, this exposure pathway was quantified. It has
been conservatively assuned that ingestion of untreated alluvial groundwater m ght occur even though
there is insufficient water in portions of the UFS contam nated above groundwater contai nnent system



remedi ation goals to supply a nunicipal water system
6.1.2.4 Estimati on of Chenical |ntake

Anal ytical data fromeach nedia within each of the six exposure assessment zones (Section 6.1.2.1) was
identified. Exposure point concentrations were selected such that they represent an RVE concentration
The RVE exposure point concentrations were cal cul ated as the upper 95 percent confidence limt on the
arithnetic nmean of the data. The RME values for the COCs in each nedia are presented in Tables 6.1
through 6.4. Exposure point concentrati ons were conbined with standard EPA i ntake assunptions and
variables to estimate the intake of each COC by each exposure route.

To estimate the exposure point concentration for food products (e.g., neat, eggs, vegetables), severa
nodel s were used to estimate the plant and ani nal uptake of a chenical fromsoil or water and the

resul tant concentration in the edible portion of the plant or animal. Al of the uptake and partitioning
coefficients were selected so that the resultant COC concentration in the food would al so represent an
RVE val ue. A conpl ete discussion of the plant and ani mal chem cal uptake nodels is provided in the

O fpost EA/FS.

6.1.3 Toxicity Assessnent

The toxicity of chemcals is evaluated in terms of carcinogenic and noncarci nogenic effects. Cancer slope
factors and reference doses are used to evaluate potential risks posed by the exposure to carcinogenic
and noncar ci nogeni ¢ chenical s, respectively.

EPA- est abl i shed sl ope factors for inhalation and ingestion exposures to COCs are presented in Table 6.6
The slope factor for a given conpound is nmultiplied by the estinmated intake to obtain the carcinogenic
risk estimate. The individual risks fromeach conpound in a particul ar exposure pathway are then sumed
to obtain an estinmate of the overall carcinogenic risk for each pathway and for all pathways conbi ned

The reference doses (RfDs) used in the EA for inhalation and ingestion exposures are presented in Table
6.6. The estimated intake is divided by the RFD for a given conpound to obtain its hazard quotient (HQ.
For each exposure pat hway, chem cals were segregated by their target organ. For each target organ group
the H® for each chemi cal were then summred to obtain a hazard index (H) for each pathway and for al

pat hways conbi ned. Wien the HQ and/or the H exceed 1.0, there nay be concern for potential
noncar ci nogeni ¢ health effects

6.1.4 R sk Characteri zation

Fol l owi ng the estinmation of exposure point concentrations and chenical intakes, the slope factors and
Rf Ds are used to estimate carcinogenic risks and the potential for noncarcinogenic effects. The foll ow ng
sections discuss the results of this procedure

6.1.4.1 Car ci nogeni ¢ Ri sks

Table 6. 7 summarizes the estinmated current carcinogenic risks correspondi ng to existing exposures by
exposure assessnent zone and exposure route. The total carcinogenic risks range from1l x 10-4 to 3 x 10-4
(1to 3in 10,000) in Zones 1 through 4, 3 x 10-5 (3 in 100,000) in Zone 5, and 7 x 10-5 (7 in 100, 000)
in Zone 6. The total carcinogenic risks for each of the six exposure assessnent zones are within the
acceptabl e risk range established by EPA. The hypothetical risks in Zones 3 and 4 are highly conservative
in that they are based on an urban residential |and-use scenario and there are no humans currently living
in Zones 3 and 4. Additionally, the risks estimated for a portion of Zone 1 and Zone 2 are not current

ri sks, because residents in these areas do not use UFS groundwater for donestic use. Because there are no
current residents in Zones 3 and 4, and the current residents in Zone 5 have water supplies other than
shallow wells, the estinated risks fromresidential use in these zones are conservative because they do
not represent existing exposures.

G oundwat er usage (either domestic and/or agricultural) is the primary contributor to carcinogenic risk
accounting for 45 to 99 percent of the total risk estinmated for each zone. This indicates the major role
of the groundwater-rel ated exposure pathways. Risks related to chemcals in soil are less than 1 in
10,000 (1 x 10-4), and the risks resulting fromthe surface-water and sedi nent exposure pathways are |ess
than 1 in 100,000 (1 x 10-5). Because of the inportance of the groundwater pathway, the renediation of
groundwater will have the greatest effect in reducing potential offpost risks

Dieldrin contributes the nost to the total carcinogenic risk, followed by arsenic, chloroform and
atrazine. All of the estinated risks fromdieldrin are conservative in that the dieldrin concentrations
were considered to be constant throughout the exposure period (30 years). The natural reduction in



dieldrin concentrations over time was not considered. Additionally, not all of the total carcinogenic
risks for each zone are attributable to RVA activities. Background concentrations of dieldrin in soil
attributable to agricultural practices may contribute up to 50 percent of the total carcinogenic risk in
some zones based on a background concentration for dieldrin of approxi mately 8 ng/kg. Naturally occurring
arsenic in groundwater may be responsible for a risk of approxinmately 4 in 100,000 (4 x 10-5) . based on
a background concentration of arsenic m groundwater of approximately 3 nug/l.

6.1.4.2 Noncar ci nogeni ¢ Effects

As presented in Section 6.1.3, H's are derived by conparing the estinated daily chemcal intake to the
estinmated acceptabl e intake. Acute, or short-term effects were evaluated for children because children
woul d have the highest chem cal intake per body weight and woul d be expected to be the nbst sensitive to
the chem cal. The EA concluded that there is a |ow potential for adverse health effects in children from
hypot heti cal short-term exposures to dieldrin in groundwater in Zones 2, 3, and 4. The H exceeds 1 in
Zones 2, 3, and 4, with a maximumH of 4 in Zone 3. Dieldrinis the primary contributor to the H .

H's were also estimated for |ong-termexposures for both children and adults. The risk characterization
presented in the EA found that, with the exception of ingestion of DOMP in groundwater in Zone 4, no
singl e chem cal or exposure pathway resulted in an H greater than 1. H's were also cal culated on the
basis of target organ effects and the mechani smof toxic action. For children, both Iiver and central
nervous system (CNS) toxicants were found to exceed an H of 1. For liver toxicants, the H exceeds 1 in
Zones 2, 3, and 4, with a maximumH of 2 in Zone 2, predom nately attributable to inhalation and
ingestion of chloroform The H for CNS effects exceeds 1 in Zones 2 and 4, with a maximumH of 3.7 in
Zone 4. The primary contributors to the estimation of CNS effects are D MP and nanganese. Direct

i ngestion of groundwater and ingestion of vegetable crops irrigated with groundwater are the two prinary
exposure pathways for DI MP and nanganese.

Adult future H's are all less than the child H's. Table 6.8 sunmarizes the adult H's segregated by target
organ. Wien segregated for |iver toxicants, the highest H is 1.3 in Zone 3. The H for CNS effects al so
exceeds 1.0, where DIMP is the major contributor to an H of 2.4 in Zone 4.

6.2 Estimati on of Potential Ecol ogical Effects

6.2.1 Met hod

An O fpost Study Area ecol ogical risk assessnment was perforned to evaluate potential adverse effects to
t he environnent and nonhuman receptors as a result of potential exposure to chemicals migrating from
onpost sources. The two natural ecosystens occurring in the Ofpost QU are terrestrial and aquatic.
Figure 6.3 presents the ecol ogical site conceptual nodel and presents the potential exposure pathways
quantified. The chem cals selected for evaluation of potential effects on the terrestrial and aquatic
receptors were limted to RMA-related chemicals found in surface water, surface soil, and sedinment.
Chemicals identified in groundwater were used to evaluate agricultural receptors (e.g., crops, |ivestock)
because of the potential for exposure through irrigation and |ivestock watering. The chem cals eval uated
for potential ecological effects were aldrin, arsenic, dieldrin, endrin, DDE, DDT, and nercury.

Two net hods of exposure were eval uated: direct exposure and biomagnification. Direct exposure is a result
of contact with the original source of the chemcal (e.g., ingestion of surface water or soil, ingestion
of groundwater, or fish swimmng in contam nated surface water). Biomagnification occurs when the tissue
concentrations of a chenical increase with progression up the food chain. Over tine, the concentrations
of chemicals in tissues nay reach a level detrimental to the organisms health.

The eval uati on of ecol ogical effects via direct exposure is anal ogous to the eval uation of human effects.
Direct toxicity was eval uated by conparing the estinmated daily intake of a receptor to the estinated
toxicity reference value for a receptor. The toxicity reference values are sinmlar to hunan RfDs in their
derivation and use. These toxicity reference values were animal- and chemical -specific values, or, in the
case of aquatic life, federal Anmbient Water Quality Criteria values established to protect aquatic life.

To evaluate the potential effects of bionagnification, the estimted tissue concentrations resulting from
bi omagni ficati on were conpared to residue concentrati ons known to be wi thout deleterious effects. Only
the top indicator species were selected to evaluate the effects of bionagnification. These species were
the bald eagle, great blue heron, and nallard duck.

In coordination with the U S. Fish and Wldlife Service, it was agreed that screening | evels, devel oped
to ensure conpliance with enforceable renediation | evels, would nmeet the requirenents of the federal
Endangered Species Act, the Mgratory Bird Treaty Act, and the Bald and Col den Eagle Protection Act.
These screening levels were not exceeded in the Ofpost QU These |levels are presented in the Final



O fpost Operable Unit Endangernent Assessment/Feasibility Study in Table 3.3.3-1 (Toxicity Reference
Val ues for Avian and Terrestrial Vertebrate Species of Concern ldentified at Rocky Mountain Arsenal) of
Volune Il and Table H5-1 (Maxi num Al | owabl e Ti ssue Concentration [ MATC] Values for the O f post EA

Ecol ogi cal Assessnent) of Appendix Hin Volume IV. If the screening levels are exceeded or effects are
observed in the future, enforceable remediation levels will be devel oped consistent with CERCLA the
Endangered Species Act, the Mgratory Bird Treaty Act, and the Bald and Col den Eagle Protection Act.

Potential effects on wetlands and critical habitats were also evaluated. This assessnent is presented in
Appendi x B of the Final Ofpost EAFS (HLA, 1992a). The U S. Fish and Wldlife Service (USFWS) Nationa
Wetl ands OfFfice identified approxi mately 300 acres of wetlands along First CGreek fromthe north boundary
of RVA to OBrian Canal. Potential effects of construction of the Ofpost Goundwater |ntercept and
Treatment Systemincluded tenporary dewatering during excavation of recharge trenches and pipelines near
First Creek.

6.2.2 Results

Underwat er aquatic life was evaluated on the basis of direct toxicity by conparing water concentrations
to aquatic reference concentrations. Chlordane, dieldrin, fluoride, and DDT appeared to present a
potential for an adverse effect to aquatic life in First Creek. However, because First Creek is dry nuch
of the year and does not support a stable and ongoing fish popul ation, adverse effects to aquatic life
are expected to be mnimal. Because of interaction between groundwater and First Creek, renedial actions
taken to reduce the concentration of COCs north of the NBCS will also reduce concentrations of COCs in
First Creek.

Agricultural life was evaluated in Zones 1, 2, and 6 (rural residential). The results of the direct
toxicity evaluation indicated no potential adverse inpacts to poultry fromsoil contam nants or to cattle
fromingestion of contaninated soil and groundwater.

The ecol ogi cal risk assessment concluded that for aninmals in the terrestrial and aquatic food webs, there
is mnimal potential for adverse effects. However, the Arnmy and Shell G| Conpany have agreed to till and
revegetate approximately 160 acres |located in the southeast portion of Section 14 and the sout hwest
portion of Section 13 (see Figure 9.1). Shell G| Conpany and the U S. Arny believe that existing soi
risk in the revegetated area falls within EPA's established acceptable risk range and that renediation is
not necessary. However, Shell Q1 Conpany and the U S. Arny agree to the revegetati on programas part of
t he remedy.

Construction of the Ofpost Goundwater |Intercept and Treatnment Systemwas coordinated with USFW5 to
mnimze the potential inmpacts on wetlands and habitat. Al though the wetlands area has been slightly
altered because of construction of roads in the area, the wetlands still exist, dewatering is no | onger
occurring, and the anount of recharged groundwater is equal to the anmount of extracted groundwater,
thereby nmaintaining the stability of the wetlands area

6.3 Concl usi on

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present a potential threat to public health, welfare, or
t he envi ronment .

7.0 DESCR PTI ON OF GROUNDWATER REMEDI ATl ON ALTERNATI VES

An FS was conducted to devel op and eval uate renedial alternatives for the Ofpost QU The first task
perforned during the FS was to identify nedia that require renedial action and correspondingly require
devel opnent and eval uation of renedial alternatives. Risks calculated in the EA were conpared to
acceptabl e risk levels established by EPA in the NCP and ot her guidance. The Arny has closely foll owed
EPA gui dance and the National Contingency Plan (NCP) regarding the use of the 10-4 risk threshold to
assess whether renedi ation is necessary. Quidance states that if the cumulative cancer risk to an
individual is less than 10-4, remedial action may not be warranted unless certain site-specific
conditions exist. If renedial action is warranted, then the 10-4 to 10-6 risk range must be achieved,
with an initial preference for the 10-6 end. EPA guidance further states that the upper boundary of the
risk range is not an absolute at 1 x 10-4, but rather, the acceptable risk range can extend to 5 x 10-4.
The cumul ative of fpost cancer risk is a maxi mumof 3 x 10-4, which is within the acceptable risk range

I'n expl ai ning the use of the point of departure, the EPA, in the preanble to the NCP, states The use of
10-6 expresses EPA's preference for renedial actions that result in risks at the nore protective end of
the risk range, but does not reflect a presunption that the final renedial action should attain such a
risk level (55 FR 8718).



The operation of the Ofpost Goundwater Intercept and Treatnent Systemreflects the Arny's goal of
further reducing the potential risks toward the 10-6 | evel. Using conservative assunptions, including
several exposure pathways that do not currently exist, the maxi mum cunul ati ve cancer risk in the O fpost
QU was estinmated to be 3 in 10,000, which is within the acceptable risk range established by EPA

Al t hough the maxi mum of f post cunul ative carcinogenic risk is below the acceptable risk |evel, renediation
of groundwater is preferable to no action for the follow ng reasons:

G oundwat er concentrati ons exceed National Prinmary Drinking Water Standards nmaxi mum contam nant |evels
(MCLs) and CBSGs in sonme areas of the O fpost QU

G oundwater is the greatest contributor to cancer risk and contributes a maxi mumrisk of 2 in 10,000 (or
approximately 75 percent) to the cunulative risk in zones 2, 3, and 4. Evaluation of potential

noncar ci nogeni ¢ health effects indicate that H's cal cul ated for ground-water contam nant concentrations
in zones 2, 3, and 4 are slightly greater than 1.0.

Soil, surface water, sedinent, and air contribute nmaxi num cancer risks less than 1 in 10,000 in zones 1
through 6. Soil, surface water, sediment, and air do not require remedi ation because of the |ow risks
contributed by these nedia to the total risk. Remedial alternatives were devel oped and eval uated to
address contanmi nated groundwater in the Ofpost QU North and Nort hwest Plune G oups. Additionally, as
part of the Conceptual Renedy Agreenent, the Arnmy and Shell G| Conpany have agreed to till and
revegetate approximately 160 acres located in the southeast portion of Section 14 and sout hwest portion
of Section 13.

Renmedi al alternatives for groundwater were devel oped by (1) establishing groundwater contai nment system
remedi ation goals (2) identifying the areas of groundwater exceedances of contai nnent systemrenedi ation
goals and (3) assenbling conbinations of renedial process options into renedial alternatives.

Cont ai nnent systemrenediation goals (Table 7.1., 7.2, and 7.3 were established on the basis of

chem cal -specific applicable or relevant and appropriate requirenents (ARARS), health-based criteria
(HBC), exposure factors, and the statutory requirenments stated in Section 121 of CERCLA. ARARs were used
as groundwat er contai nment systemrenedi ati on goals for contaminants with promnul gated standards, and HBC
based on a risk of 1 x 10-6 cal cul ated usi ng RVE assunptions were used for carcinogens w thout ARARs. A
risk level of 1 x 10-6 was selected to correspond to the point of departure as defined in the NCP. The
promul gat ed standards adopted as contai nment systemrenedi ati on goals for O fpost QU groundwater include
MCLs and CBSGs. In addition, containnent systemrenedi ation goals for several contam nants with

promul gat ed standards were adjusted downward to reduce risk corresponding to the contai nment system
remedi ati on goals. For sone anal ytes, the certified reporting limt (CRL) or the practical quantitation
limt (PQ) are higher than the contai nment systemrenediation goal. The CRL and PQL represent the | ower
practical limt for quantitation.

Attai nment of the groundwater contai nnent systemrenedi ati on goal s devel oped for the site will reduce the
estinmated total hypothetical cancer risks to less than 1 x 10-4 toward the 1 x 10-6 | evel. Because the
total cancer risk assunes that all chemicals are present in groundwater at all |ocations, and since
groundwat er contam nation is variable throughout the QU, the estimated risk reduction may be greater.
Attai nment of the groundwater contai nnent systemremedi ati on goals devel oped for the site will also
reduce H's discussed in Section 6.1.4.2 to below 1.0 for all target organ groups and receptors. Again,
variability in contam nants present in groundwater may increase the estimated risk reduction fromthat
estimated by extrapolating directly fromthe risk assessnent.

G oundwater requiring renediation in the Ofpost Study Area was identified by conparing groundwater
contai nnent systemrenediation goals to the areal extent of groundwater contam nation. G oundwater
contai nnent system renedi ati on goal s are exceeded for the carcinogens arsenic, chloroform DBCP.
tetrachl oroet hyl ene, trichl oroethylene, and dieldrin. Goundwater contai nnent systemrenedi ati on goal s
are al so exceeded for the noncarci nogens chl orobenzene, dicycl opentadi ene, and DI MP. The area of
groundwat er exceedi ng contai nment system renedi ation goals (and thus the O fpost QU ) enconpasses
approxi mately 590 acres of the Ofpost Study Area.

G oundwat er alternatives were devel oped and eval uated using two groundwater nodels. The nodel s sinul ated
groundwat er flow and contam nant transport for the North and Northwest Plume G oups. G oundwater nodeling
was used for the follow ng purposes: devel opi ng conceptual designs for sizing and | ocating groundwater
extraction, recharge, and treatment systens; estimating future contam nant transport; evaluating the
relative merits of renmediation alternatives; and estinating the time required to clean up the

cont anmi nat ed groundwat er. Because of the approxi mate nature and inherent uncertainties of the nodels,
none of the nodel results should be interpreted as an accurate prediction of future conditions. The
predicted renediation tine franes are estimates. Accordingly, estimated renediation tine franes were only
used to assess the relative effectiveness of the groundwater alternatives.



Remedi al alternatives were initially screened on the basis of effectiveness, inplenmentability, cost, and
attai nnent of ARARs. The alternatives passing the initial screening were then eval uated on the basis of
nine criteria required by the NCP. In addition to remedial alternatives, the NCP requires that a No
Action alternative be considered at every site. The No Action alternative serves primarily as a point of
conparison for other alternatives.

A total of six alternatives for the North Plume Goup and four renedial alternatives for the Northwest
Pl ume Group were devel oped for analysis. Following the initial screening analysis in the FS, four
remedial alternatives for the North Plume Goup (N1, N2, N4, and N-5) and two renedial alternatives
for the Northwest Plune Goup (NW1 and NW?2) renumined for evaluation during the detailed anal ysis of
alternatives. These alternatives are described below with the original alternative nunbering sequence
fromthe FS report.

7.1 Common El enents of Alternatives
Al of the alternatives devel oped included the follow ng el enents:

G oundwat er and surface-water nonitoring: Sanples will be collected periodically from groundwater
nonitoring wells and surface-water |ocations throughout the Ofpost Study Area and anal yzed to assess
changes in groundwater and surface-water quality during and after renediation.

Site review In accordance with CERCLA, a site review will be conducted at |east every five years until
groundwat er contai nment system renedi ati on goals are achieved to assure that human health and the
environnent are protected during and after renediation. The site review will use nonitoring program data
to assess whether additional remedial action would be warranted.



Al ternative*

North Plune G oup

N1

N2

N-4

N5

No action

Conti nued operation of the NBCS
with inprovenents as necessary

O f post
System

Intercept and Treat nent

Expansi on of the O f post
and Treatment System

I ntercept

Nor t hwest Pl une G oup

NW 1

NW 2

FC
gpm
N A

N
NBCS
NW
NVBCS

* A

No action

Conti nued operation of the NWBCS
with inprovenents as necessary

First Geek

Gal | ons per mnute

Not applicable

Nort hern

North Boundary Contai nment System
Nor t hwest
Nor t hwest

Table 7.4: Goundwater Alternatives for the North and Northwest Plume G oups

Extractions

Vel |'s

Process Options Pal eochannel (total nunber)
Monitoring site FC, N None
revi ews
NBCS operation FC, N No addi ti onal
(soil-bentonite
barrier, carbon
adsor ption)
Car bon adsorption FC 5
NBCS operation N 12
Car bon adsorption FC 7
NBCS operation

N 13
Monitoring site NW None
revi ews
NWBCS operation NW No addi ti onal

Boundary Cont ai nment System

alternatives include groundwater nonitoring and site revi ews.

Rechar ge
Wl I's and trenches
(total nunber/
total |ength)

None

No addi ti onal

6 trenches/ 1500 f oot

10 trenches/
2700 feet
2 trenches/ 600 feet

None

No addi ti onal

Renedi ati on

Fl ow Rat e Ti mef rane
(gpm (years)

N A Unknown

240 15 to 30+

180 15 to 30

300

240 10 to 20

330

N A Unknown

850 3to 8

Tr eat nent
Facility
Locati on

N A

NBCS

T2S, R67TW
Sec. 14,

NE 1/4 Sec.

T2S, R67W
Sec. 14,

NE 1/4 Sec.

N A

NBCS

Resi dual s
Cener at ed

None

No addi ti onal

Spent car bon

Spent car bon

None

No addi ti onal



Table 8.1:

Criteria

Overal |
humen health an
the environnment

Conpliance with
ARARs

Long-term ef fective-
ness and pernmanence

Reduction of nobil -

ity, toxicity,
vol ume

protection of

d

or

Summary of the Detailed Analysis and Ranking of G oundwater

Alternative N-1
No Action

This alternative would not
provide protection of human
heal th and the environnent.

This alternative is not
expected to achieve
chemical -specific ARARs.

This alternative would not
reduce the residual risk
associated with groundwater
exposure pat hways.

This alternative would not
enpl oy any treatnment

process options and woul d

not reduce toxicity, mobility,
or volume of groundwater
within the North Plume

Group or groundwater
mgrating fromRMA to the

Of f post Study Area.

Al ternatives for

Al ternative N-2
Conti nued Operation
of the North Boundary
Cont ai nnent System Wth
I nprovenents as Necessary

This alternative provides limted overall protec-
tion of human health and the environnent by
preventing migration of contam nants from

RMA to the Off post Study Area north of the

NBCS. Potential risk associated with

groundwater in the North Plume G oup would
decrease over tine.

Chemi cal -specific ARARs would be attained in
approxi mately 15 to 30-plus years, as estimted
by groundwat er nodeling.

This alternative would reduce residual
associated with North Plunme G oup
groundwat er by preventing contam nant
nmigration at the NBCS and continuing recharge
of treated groundwater to flush contam nants
in the North Plune G oup.

risk

This alternative would reduce toxicity,
nmobi lity, and volune of groundwater migrating
from RMA to the Off post Study Area.

the North Plume G oup

Alternative N-4
O f post Intercept and
Treat ment System

This alternative reduces potential risk
and provides protection of both human
heal th and the environnment by renedia-
North Plume G oup groundwater

and groundwater migrating from RMA to
the Of f post Study Area.

Chenmi cal - speci fic ARARs woul d be at-
tained in approximtely 15 to 30 years,
as estimated by groundwater nodeling.

This alternative would reduce residual
risk associated with North Plune G oup
groundwat er, through operation of the
NBCS and the Off post |ntercept and
Treatment System and inprovenents to
both systens as necessary.

Through treatment, this alternative
woul d reduce toxicity, nmobility, and
vol une of groundwater within the North
Pl ume Group and groundwater mgrating
fromRMA to the O f post Study Area.

Alternative N-5
Expansion 1 to Interim
Response Action A

This alternative reduces potential risk
and provides protection of both human
heal th and the environment by

renmedi ating North Plume G oup

groundwat er and groundwat er

mgrating fromRMA to the Of f post

Study Area.

Chenmi cal - speci fic ARARs woul d be
attained in approximately 10 to 20 ye-
ars, as estimted by groundwater

nodel i ng.

Through treatnment, this alternative
woul d reduce residual risk associated
with North Plume Group groundwater
through operation of the NBCS, the
Of f post Intercept and Treatnment
System and the Expansion 1 system

Through treatment, this alternative
woul d reduce the toxicity, mobility,
and vol ume of groundwater within the
North Plume G oup and groundwater
mgrating fromRMA to the O f p-

ost Study Area.



Short-termeffective-

ness

I npl ement ability

Alternative N-1
Criteria No Action
Because no renedial action
woul d be performed, there
woul d be no short-term
impacts. There would be no
i npl ement ati on peri od.

Technical feasibility would
be high. The administrative
feasibility would be | ow.

Estimated cost Total Capital Cost = $ -0-

ARAR
NBCS

RMA

Total Long-term Q&M
Cost = $4.1 to 6.0 mllion
Total Present Worth
Cost = $4.1 to 6.0 nillion

Applicable or relevant and appropriate requirenent

North Boundary Contai nnent System
Qperation and mai ntenance
Rocky Mountain Arsenal

Table 8.1 (Continued)

Al'ternative N-2
Conti nued Operation
of the North Boundary
Cont ai nment System Wth
I nprovenents as Necessary

There would be no short-terminpacts because
the NBCS is already operating. There would
be no inplenentation period.

This alternative is readily inplenentable.
Technical and adnministrative feasibility would
be high.

Total Capital Cost = $ -0-

Total Long-term O&M Cost = $39.6 to 32.5
mllion

Total Present Worth

Cost = $30.6 to 32.5 nillion

Community and workers were protected
by adhering to standard heal th and
safety practices.

Alternative N-4
Of f post Intercept and
Treatment System

fully operational.

This

alternative is readily

I npl enent abl e. Technical and

adm nistrative feasibility would be high.

Tot al

Tot al
46. 4
Tot al
Cost

Capital Cost = $16.7 million
Long-term O&M Cost = $39.8 to
mllion

Present Worth

= $56.5 to 63.1 nmllion

The i npl ementation
period is conplete and the systemis

Alternative N-5
Expansion 1 to Interim
Response Action A

Communi ty and workers woul d be pro-
tected during construction through
adhering to standard health and safety
practices. The inplenentation period
woul d be approxi mately 14 nonths.

This alternative is readily

| npl enent abl e. However, the
construction would be conducted in

two time Periods due to the design
phase for the expansion. Technical and
admi nistrative feasibility would be

hi gh.

Total Capital Cost = $19.4 million

Total Long-term O&M Cost =
$36.9 to 43.6 nillion
Total Present Worth

Cost = $56.2 to 63 million



Table 8.2: Summary of

Criteria

Overal|l Protection of Human Health
and the Environment

Conpl i ance Wth ARARs

Long-term Ef fectiveness and Perma-

nence

Reduction of Toxicity, Mbility, or
Vol une

Short-term Ef fecti veness

| mpl ementability

Estimated cost

the Detailed Analysis and Ranking of Groundwater Alternatives for

Alternative NW1
No Action

This alternative would not provide protection of

human health and the environnnent.

This alternative is not expected to achieve
chemical -specific ARARs.

This alternative would not reduce the residual
risk associated with potential groundwater expo-

sure pat hways.

This alternative would not enploy any treatnent

process options and woul d not reduce the
toxicity, mobility, or volune of groundwater
within the Northwest Plume Group or ground-

water migrating fromRMA to the O f post Study

Ar ea.

Because no renedial action would be perforned,

there would be no short-terminpacts. There
woul d be no inplenmentation period.

The technical feasibility would be high. The
adm nistrative feasibility would be | ow.

Total Capital Cost = $ -0-

Total Long-term O&M Cost = $0.6 to 1.3 nillion

the Northwest Plume G oup

Al ternative NW2
Conti nued Operation of the Northwest
Boundary Contai nment System W th
I mprovements as Necessary

This alternative would provide protection of human health and the envi-
ronment by preventing migration of contaninants from RVA to the O f post
Study Area north of the NWBCS. Potential risks associated with the North-
west Plume Group groundwater woul d be substantially reduced through
continued operation of the NWBCS and i nprovenents as necessary.

This alternative is expected to neet or exceed chemnical-specific ARARs in
approximately three to eight years, as estinmated by groundwater nodeling.

This alternative would reduce residual risk associated with groundwater
within the Northwest Plume Group through preventing contam nant nigration
at the NWBCS and recharging treated groundwater to flush contami nants in
the Northwest Plume Group.

This alternative would reduce toxicity, nobility, and volume of groundwater
mgrating fromRVMA to the Off post Study Area. Groundwater contam nant

concentrati ons would be reduced within the Northwest Plume G oup by
flushing provided by recharge of treated water at the NWBCS.

There would be no short-terminpacts. There would be no inplenentation
peri od.

This alternative is readily inplementable. Technical and adm nistrative
feasibility would be high.
Total Capital Cost = $ -0-

Total Long-term O&M Cost = $12.4 to 13.1 nmillion

Total Present Worth Cost = $0.6 to 1.3 nmillion Total Present Worth Cost = $12.4 to 13.1 million
ARAR Applicable or relevant and appropriate requirenent
NWBCS Nor t hwest Boundary Contai nment System
&M Operati on and mai ntenance

RMA Rocky Mountain Arsenal



Table 9.1: Estimated Costs of the Ofpost Operable Unit Sel ected Renedy

Cost Conponent Alternative N-4 Al ternative NW2a

Capital Costs

Moni toring well system $ 908, 000 NA
O fpost Intercept and Treat ment 4,593, 000 NA
System extracti on/ recharge system
Treatnment facility 4, 106, 000 NA
Startup costs 341, 000 NA
Indirect costs 6, 715, 000 NA
Total estimated capital costs $ 16, 663, 000 $0

Annual Qperation and Mi ntenance Costs
G oundwat er noni toring $ 352, 000 $ 134,000
Site reviews 150, 000 150, 000
North and northwest boundary system
oper ati ons 1, 724, 000 769, 000
O fpost Intercept and Treat ment 522, 000 NA
Systemfacility &M
O fpost Intercept and Treat ment
Syst em car bon repl acenment b

0 to 3/5 years 817, 000 NA

3/5 years to system shut down 227, 000 NA
Total estimated Annual O8M Costs

0 to 3/5 years $ 4,618,000

3/5 years to system shut down $ 4,028,000 $ 1,053,000

Nonconservati vec Conservati vec
Total renedy costs $ 68,911, 000 $ 76, 143, 000
DiMP  Diisopropyl methyl phosphonate
NA Not applicabl e
oM Operation and nai nt enance
a. There are no capital costs for Alternative NW2 because the renmedi al systens are currently
operational .

b. The carbon usage rate is assuned to decrease over tine as a result of expected decreases in

influent DIMP concentration. The duration of tinme before a decrease in carbon usage rate is
expected to occur within three to five years.

C A range of total costs has been estimated on the basis of the range of expected remedi ation
tine frames as estimated by the groundwater nodel results.



Tabl e 10.1: Summary Eval uation of Chemical -specific and Qher Applicable or Relevant and
Appropriate Requirenents for the Ofpost Operable Unit

St andard, Requirenent
Criteria, or Limtation

Chemi cal -specific
ARARs
Saf e Drinking Water Act

Q her ARARs

Col orado Basi ¢ St andards
for G oundwater;

Col orado Basi ¢ St andards
and Met hodol ogi es for
Surface Water

Citation

40 CFR
Part 141

40 CFR

Sections 141.

and 141.51

5 CCR 1002-8
Section 3.11
Section 3

Appl i cabl e/
Rel evant and
Appropriate
Description Requi r enent
Establ i shes primary MCLs for public water- No/ Yes
Suppl 'y systens.
Est abl i shes MCLGs (nonenforceabl e health goal s) No/ Yes

50 for public water systens.

Est abl i shes statew de standards for waters of the Yes/No
.0 et seq.; state.
.1.0 et seq.

Conmrent

G oundwater in the vicinity of the site
is being used or nay be used as a
Source of water for public water system
or private supply wells. Therefore,
those primary MCLs that are nore
stringent than the Col orado Prinmary
Drinki ng Water Regul ati ons (because

Col orado has primary enforcement
authority) are rel evant and appropriate.

G oundwater in the vicinity of the site
is being used or nay be used as a
source of water for a public water
systemor private supply wells. There-
fore, in accordance with the NCP,
nonzero MCLGs are considered to be

rel evant and appropri ate.

State standards that are nore stringent
than federal standards are considered
appl i cabl e.



Tabl e 10.2: Summary Eval uation of Action-specific Applicable or Relevant and Appropriate Requirenents
for the O f post Operable Unit

Appl i cabl e/
Rel evant and
Appropriate
Action-specific
St andard, Requi rement Requi r ement
Criteria, or Limtation Ctation Comment
Federal ARARs
Safe Drinking Water Act 42 USC Sections 300b to
300h-7
- Underground Injection 40 CFR Parts 144 to 147 Est abl i shes standards for construction and Yes/ No Applicable if reinjection wells/trenches are
Control Regul ations operation of injection wells/trenches used for discharge of treated water;
rel evant and appropriate if sone other
met hod of reinjection is used.
Under the provisions of 40 CFR 144.13(L),
EPA has determ ned that the reinjection
wel I s/trenches used in conjunction with the
barrier treatnment system do not endanger
under ground sources of drinking water. The
level of treatnent prior to reinjection, offpost
alternative water supplies, and other renedies
are sufficient to neet the requirenents of the
Ul C program
Col orado Air Quality CRS Sections 25-7-101 to
St andar ds 25-7-806
- Odor Emission Colorado Air Quality Sets limts on enission of odorous air Yes/ No Applicable to remedial action for the O f post
Regul ati ons Control Regulation No. 2 cont am nants Qu.
ARAR Applicable or relevant and appropriate requirenment
CFR Code of Federal Regul ations
CRS Col orado Revi sed Statues
(e8] Qperabl e unit
EPA U.S. Environnental Protection Agency
uc
usc United States Code

Voc Vol atil e organic conpound



Tabl e 10.3: Summary Eval uation of Location-specific Applicable or Rel evant and Appropriate
Requirements for the O fpost Operable Unit

St andard, Requirenent
Criteria, or Limtation Citation

Federal ARARs

Executive Order 11988 - 40 CFR Part 6,
Fl ood Pl ai n Managenent Appendi x A
Executive Order 11990 40 CFR

Part 6, Appendix A

ARAR Applicable or relevant and appropriate requirenent
CFR Code of Federal Regul ations

<I M5 SRC 0896128A3>
<I M5 SRC 0896128A4>
<I MG SRC 0896128A5>
<I MG SRC 0896128A6>
<I MG SRC 0896128A7>
<I M5 SRC 0896128A8>
<I MG SRC 0896128A9>
<I MG SRC 0896128B>

<I M5 SRC 0896128B1>
<I M5 SRC 0896128B2>

Description

Directs federal agencies to avoid long- or short-
terminpacts associated with occupancy and
nodi fication of a floodplain.

M nim zes the destruction, |oss, or degradation of
wet | ands.

Appl i cabl e/
Rel evant and

Appropriate
Locati on-specific
Requi renent s

Yes/ No

Yes/ No

Comrent

Requi res a 500-year floodplain to be identified
and considered in scoping any renedial
actions.

Requi renments associated with this order
woul d be applicable to any remedi al actions
that could affect the existing wetlands.



Appendi x A

RESPONSI VENESS SUMVARY
PREFACE
Thi s appendi x contains the Arny's responses to comments and new rel evant infornation submtted in regard
to the Proposed Plan, the Renedial |nvestigation, the Endangernent Assessment/Feasibility Study, and the
sel ected renedy for the O fpost Operable Unit at Rocky Mountain Arsenal. Comments were received fromthe
State of Colorado, U S. Environmental Protection Agency Region VIIIl, city and county governnents,
environnental action groups, and private citizens.
A gl ossary of acronyns used in Appendix A is provided at the end of the Appendi x A Introduction.

RESPONSI VENESS SUMVARY FOR THE ROCKY MOUNTAI N ARSENAL

O fpost Operable Unit

The Program Manager for Rocky Mountain Arsenal (PMRVA) solicited comrents; regarding the U S. Departnent
of the Army's (Arny's) findings in the Ofpost Operable Unit Proposed Pl an and the Endanger nent
Assessnent/ Feasibility Study (EA/FS) during a public comment period from March 21, 1993 through June 21,
1993. Both the Proposed Plan and the EA/FS were nade available to the public for the entirety of the
public comment period. These docunents were available at various city and county libraries in the area as
well as at the U. S. Environnental Protection Agency (EPA) Region VII librarv. These docunments, as well as
the conplete administrative record, were also available at the RVA Joint Adninistrative Record Docunent
Facility. A public neeting was held in Commerce Gty, Colorado, on April 28, 1993. to present and di scuss
the Proposed Plan and the EA/FS report with citizens and public officials. This Responsiveness Sumary
has been prepared to respond to witten questions or concerns received by the Arny during the public
comrent peri od.

The public neeting was held at the Dupont El ementary school in Commerce Gty, Colorado, on April 28, 1993
from7:00 p.m to approxinmately 11:00 p.m Those in attendance included representatives fromthe Arny,
the Arny's contractor (Hardi ng Lawson Associ ates), EPA, State of Colorado (State), Tri-County Health
Departnent, city and county officials, public interest groups, and citizens. Also, a Court Reporter and
Notary Public reported the proceedings of the neeting in a stenographic transcript, available for review
in the site adninistrative record. An agenda was prepared for the meeting and provided to attendees al ong
with a copy of the Proposed Plan. A copy of the State's concerns regardi ng the Proposed Plan was al so
made available to attendees. The Arny presented a review of the Superfund process, a video of the

exi sting Ofpost Goundwater Intercept and Treatnent System a brief review of the history of the Ofpost
Study Area, a review of the endangernent assessnment results, a description of the alternatives eval uation
process, infornation on the renedy selection process, and a presentation of the preferred alternative.

H story of Community Relations Activities

The Remedi al Investigation (R), R Addendum EAFS, and Proposed Plan for the O fpost QU were made

avail able to the public in the Administrative Record (located at the Joint Admnistrative Record Docunent
Facility at the west entrance to RVA at 72nd Avenue and Quebec Street), in an information repository

mai ntai ned at the EPA Docket Roomin Region VIIl, and at the Adans County, Aurora, Commerce CGty, Denver,
Lakewood, Montbell o, and Thornton Public Libraries. The notice of availability for these four docunents
was published in the Denver Post and Rocky Muntain News newspapers.

An expanded Community Rel ations outreach was inplenented to ensure conmunity nenbers had opportunity to
comrent on the Proposed Plan for the Ofpost QU. Community outreach started in January 1993 with the
announcenent that all docunents supporting an inpending Proposed Plan were available for reviewin |ocal
libraries. PMRVA sent a direct mailing of the announcenent to nore than 1200 | ocal citizens.

In March 1993, a press rel ease was nmade and a | egal notice was published announcing that a public neeting
was schedul ed for April 28, 1993, at Dupont El enentary School, Commerce Cty, Colorado, to address the
Proposed Plan. A separate letter was sent to citizens informng themof the docunents availability in the
libraries. The letter also included a brief fact sheet summarizing the Proposed Pl an.

Oiginally, the. public neeting was scheduled for April 21, 1993, at RVA. The Arny received requests to
hol d the neeting on a different day and of f post. Because of these factors and Earth Day events in Denver
for April 21. the neeting was noved to April 28, 1993.



A Media Day was held the day of the public nmeeting to provide information on the Arny's proposal to a
local nedia. Both print and video nedia representatives attended.

Recogni zi ng the inportance of the public nmeeting, PVRVA expanded the meeting announcenent to include
di spl ay advertising in 12 |ocal and weekly newspapers in the Denver metropolitan area in addition to the
normal press rel ease and Media Day event.

The remai nder of this Responsiveness Summary will consist of Arny responses to witten questions and
comrent s recei ved during the public comment period. Specific questions, comments, and replies received
during the public meeting nay be reviewed in the neeting transcript.

Since 1989, all remedial investigation activities at the RVA have been perfornmed in accordance with a
Federal Facility Agreement (FFA) signed by the Arny, EPA, Shell G| Conpany, U.S. Department of the
Interior, U S Department of Justice, and the U S. Agency for Toxic Substances and D sease Registry. By
signing the FFA, these parties were made part of all decision processes at the Rocky Muntain Arsenal. It
is significant to note that the State elected not to sign the FFA, thereby declining involvenent in the
O fpost Operable Unit decision-making processes. However, during the devel opnent of the O fpost EAFS,
the State has been involved in the entire process and provi ded comments on the R, EA'FS, and Proposed
Plan to the Arnmy. Accordingly, the Arny has provided responses to these comments as they have been
received (e.g., Volume VIl of the Final Ofpost Operable Unit EAFS).

Responses to comments are presented in the follow ng order, based on the originator of comrent: the State
of Col orado, Region VIII EPA, city and county governnents, the Farmers Reservoir and Irrigation Conpany,
environnental action groups, and citizen comments. Three sets of comments fromthe State are addressed in
this Responsiveness Summary. The first two sets were received by the Arny prior to the official coment
period on the Proposed Plan, and the third was received during the public conment period.

In the foll owi ng comments and responses, text printed initalics is verbatimtext of comments received
regardi ng the Proposed Pl an and EA/FS as received fromthe commentor. The response fromthe Arny foll ows
each conmment. This format is followed for the State of Col orado, Region VIII EPA and the Farners
Reservoir and Irrigation Conpany.

For responses to comments received fromcity and county governnents, and from environnental action
groups, a copy of the comments as received by the Arny is provided followed by a response to each issue
rai sed, nunbered as appropriate.

This Appendi x is organi zed as follows:

Section Topi c

Al Responses to State of Col orado Comments dated February 19, 1993
A2 Responses to State of Col orado Conments dated March 16, 1993
A-3 Responses to State of Col orado Comments dated June 21, 1993
A4 Responses to Region VIl U S. EPA Coments

A-5 Responses to Cty and County Government Conments

Tri-County Health Depart nent
Comrerce Gty

Gty of Brighton

City of Thornton

Cty and County of Denver

Adans County

City of Aurora
A-6 Responses to Farmers Reservoir and Irrigati on Conpany Comments
A7 Responses to Environmental Action G oup Conments

Sierra dub

G tizens Agai nst Contam nation
Arsenal Action Alliance
Col orado Pestici de Network
Envi ronment al | nformation Network
Denver Audubon Soci ety
W the Peopl e
League of \Wnen Voters
Denver Regi on G eens
A-8 Responses to Ctizen Comrents



CBSG
CBSM

CERCLA

EA FS

EPA
ESD
FEL
FFA
FR
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Col orado Heal th Depart nent
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Code of Federal Regul ations
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Col orado Revi sed Statutes

Di i sopropyl nethyl phosphonate
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Federal Register
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U. S. DEPARTMENT CF THE ARW
RESPONSES TO STATE OF COLORADO COMMENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPOST PROPCSED PLAN
FEBRUARY 19, 1993

CGENERAL COMVENTS
Comment No. 1. DI MP Contam nation in G oundwater:

The State continues to disagree with the Arny's use of 600 parts per billion (ppb) as a safe |evel of
DI MP in groundwat er.

The Arny plans on renediating only areas of groundwater wi th concentrations of DIMP in excess of 600 ppb.
The State believes that DIMP at nuch | ower concentrations may pose a threat to human heal th. For that
reason, the State, since 1990, has been providing free bottled water for approximately 600 residents with
DIMP in their wells. The State is concerned, furthernore, that a portion of a plunme of D MP may have

al ready passed the offpost intercept systemconstructed by the Arny, |eaving high concentrations of this
chem cal, possibly greater than 600 ppb, unrenedi ated.

Response

The U.S. Environnental Protection Agency (EPA) devel oped the Health Advisory for diisopropyl

net hyl phosphonate (DIMP) in 1999 on the basis of an extensive review of nore than 30 existing toxicol ogy
studies involving a variety of aninmal species. EPA's Ofice of Drinking Water re-reviewed the Heal th
Advisory, in light of the State's concern, and concluded on March 28, 1990, that "the existing Health
Advi sory val ues and the basis for the values represent the best scientific position for the protection of
human heal t h.

In accordance with EPA's R sk Assessnent Qui dance for Superfund (RAGS), the Arny used EPA's Health
Advi sory and information contained in the Integrated Risk Information System (IRI'S) to evaluate risk to
human heal t h.

The O f post Groundwater Intercept and Treatnent Systemis located in areas of highest contam nant
concentrations. The Arny is aware that concentrations of DIMP greater than 600 parts per billion (ppb)
have been reported north of the O fpost G oundwater Intercept and Treatnment System In that regard, the
of f post remedi al action groundwater nonitoring programw |l be coordinated with the three existing
groundwat er nonitoring prograns active in the Ofpost Study Area. These three prograns are (1) the

G oundwat er Monitoring Program (2) the InterimResponse Action A monitoring program and (3) the private
well nonitoring program Additionally, in the area north of the Ofpost G oundwater Intercept and

Treat nent System where DI MP has been reported to exceed 600 ppb, three nonitoring wells will be replaced
and three new nonitoring wells will be installed. Replacenment wells are being installed for three wells
originally in the monitoring network that were found to be damaged or destroyed. Two new nonitoring wells
will be installed downgradient of the First Creek Pathway, and one new nonitoring well will be installed
downgr adi ent of the northern Pathway. The purpose of the three new nmonitoring wells is to aid in
assessing the extent of contam nation downgradi ent of the O fpost G oundwater |ntercept and Treat ment
System Data collected fromthese wells and existing wells win be used to further define the extent of
contami nation greater than the Renediation goals in this area and assist in determ ning whether

nodi fications to the design of the Ofpost Goundwater Intercept and Treatnment System are necessary.

The State continues to be concerned with the Arny's Use of 700 parts per billion (ppb) as a safe |evel of
I MPA in groundwat er.

The State is concerned that the Arny has not adequately characterized | MPA contami nation in the of f post
groundwat er. An understandi ng of where | MPA exists in groundwater, both onpost and of fpost, has been

hi ndered because of a lack of an acceptable Arny anal ytical methodology. In addition, the State believes
that I MPA at a much | ower concentration than 700 ppb, the acceptable | evel recormended by EPA, may pose a
threat to human heal t h.

Response
On the basis of toxicity information summarized in EPA' s isopropyl methyl phosphonic acid (I MPA) Heal th
Advi sory and the RIS database, there is no information to indicate that | MPA concentrations |ower than

700 ppb may pose a threat to human heal th.

It is highly unlikely that toxicologically significant concentrations of IMPA will occur in groundwater
because the abiotic formation of | MPA from DI MP occurs under al kaline conditions in the presence of heat.



IMPA is primarily formed as a biological metabolite of DIMP and excreted in the urine. The toxicol ogical
data on the netabolismof DI M indicates that the formation of | MPA is part of the nmetabolic elimnation
process and not a bioactivation reaction. IMPAis a very polar netabolite that is nost likely readily
elimnated in the urine rather than reabsorbed by the kidneys and redistributed throughout the body.

The EPA reference dose for | MPA was based on a sinple | MPA subchroni c study; however, EPA indicates in
IRI'S that the DI MP dat abase can be used to support the toxicol ogical conclusions regardi ng | MPA because
nore than 90 percent of the ingested DOMP is rapidly (within 24 hours) converted to | MPA EPA states that
the DI MP studies showed that DIMP was relatively nontoxic to all species. Additionally, because DIMP is
rapidly and nostly metabolized to IMPA, it is reasonable to conclude that the DIMP adm nistered to
mammal s in the studies was netabolized to | MPA; therefore, the absence of effects fromD MP al so may be
considered to indicate an absence of effects from | MPA

Anal ytical data collected to date in the Ofpost Study Area for | MPA has not indicated that IMPAis
present at or above the certified reporting limt (CRL) in groundwater or tap water sanples. The Arny's
current CRL for IMPA is 25 ppb. From 1989 through 1992, the | MPA anal ytical nmethod used by the Arny for
anal ysis of groundwater and tap water had a CRL of 100 ppb. In 1993, follow ng additional nethod

devel opnent, the CRL was reduced to 25 ppb. The 1993 reporting limt of 25 ppb is 28 tines less than the
EPA heal th advi sory concentration of 700 ppb. For this reason, the Arny believes it has adequately
characterized the extent of IMPAin the Of post Study Area in a manner sufficient to conclude that
potential health effects fromI|MPA are m ninal .

The Arny has vigorously pursued the devel opnent of nore sensitive nethods for the identification of |MA
in RVA groundwater. The Arny is currently unaware of a standard EPA nethod capable of attaining a
reliable reporting limt near 6 ppb, the concentrati on proposed by the State.

The Arny has reviewed the State's evaluation of IMPA toxicity and will be providing additional coments.

The State believes that the cleanup of groundwater to the north of the Arsenal can be achieved in a nore
tinmely manner without a significant increase in costs.

The Arny eval uated six different alternatives for the northern plunme group, and four different
alternatives for the northwest plune group. For the northern plune group, the Arny estimates that it will
take 15 to 30 years to clean up the groundwater. The State believes that the Arny significantly
underestimated the actual time necessary to clean the groundwater in this area to a safe level. In
addition, the Arny screened out an alternative that, according to the Arny's groundwater nodel, woul d
have | essened their estimated renmediation time to 10 to 20 years, because it would have required an

addi tional year to inplenent. This alternative, called N5 in the Proposed Plan, would actually cost |ess
than the Arny's selected alternative, N4 since it would not have to be operated as |ong.

The State contends that a nore aggressive alternative is preferable because it would take a shorter tinme
period to renediate the groundwater plune, and is therefore nore cost effective. The State is waiting for
additional information fromthe Arny prior to making a proposal as to how a nore aggressive remedi ation
of groundwat er coul d be achi eved.

Response

The Arny selected Alternative N4 instead of Alternative N5 primarily because Alternative N4 includes
potential future nodifications, only if such nodifications are found to be necessary based on act ual
operating data, to the Offpost Groundwater Intercept and Treatnent System Selection of Alternative N5
instead of Alternative N4 will not necessarily provide a nore cost effective alternative because of a
slightly shorter estimated renediation tinefrane. The Arny based its assessnent of the relative

di fferences between the groundwater alternatives and estimtes of renediation tinmeframes on groundwat er
nodel s that are very general in nature; thus, the estinated renediation tineframes shoul d not be
construed as precise predictions. Use of actual full-scale operating data is preferable to selecting
addi ti onal conponents for the Ofpost Goundwater Intercept and Treatnent System using the nore

specul ative nodeling data (i.e., Alternative N5).

The Arny is committed to efficient operation of the Ofpost Goundwater Intercept and Treatment System
and will evaluate operating data to assess the need for systemnodification. Simlar to the onpost
boundary treatnent systens, it is difficult to assess whether the installation of additional wells will
provide nore efficient operation without collecting full-scale operating data for the O fpost G oundwater
Intercept and Treatnent System The Arny has included an intensive nonitoring conponent as part of the
preferred alternative, Alternative N4, in the Proposed Plan. This intensive nonitoring programwl|,

all ow the collection and subsequent interpretation of performance data for the full-scale operation of
both the O fpost Goundwater Intercept and Treatnent System and the onpost boundary systens. The data
will be used to assess the need for any inprovenent to the systens and will provide increased accuracy in



assessi ng contam nant cl eanup. Acquisition of this operational data is preferable to adding extraction
wel I's and recharge trenches without the benefit of operational data, because additional data are required
to assess the necessity and placenent of any additional extraction wells or trenches. |f operational data
supports the conclusion that the cleanup tinmeframe can be shortened without a significant increase in
long-termcosts, nodifications to Alternative N4 will be inplenented. By taking this approach,
improvenents to the systemw ||l be nore effective than i nprovenents nmade based on computer nodeling dat a.

The State's contention that a nore aggressive alternative is preferable because it would shorten

renmedi ation tineframes and thus would result in a nore cost-affective alternative relies on the use of
nodel i ng data to nake the assessnent. The Arnmy proposes to use actual operations data fromA ternative
N-4 to nake the sane assessnent. Modification of the Ofpost Goundwater Intercept and Treatnment System
if necessary, would be based on field operations and nonitoring data.

Comrent No. 4. Selection of the Appropriate Ri sk Level:

The State is concerned that the Arny's selected risk | evel for excess cancer incidence in the offpost is
not protective and is contrary to federal law. In addition, the Proposed Pl an does not state what |evel
of health protection will he achieved.

The regul ations that inplement the Superfund |aw, the National Contingency Plan (NCP), state that a
remedi ati on plan shoul d be designed to prevent excess risk to human health greater than approxi mately one
inamllion (I x 10-6). This nunmber, or cancer risk level, is called the point of departure. EPA
because risk levels are sonetines difficult to predict, and because renediation is sometines inpractical,
has allowed the risk level to be approximately one in ten thousand (I x 10-4) in certain instances. At
the Rocky Mountain Arsenal, the Arny is assuming that a risk level of 5 in ten thousand (5 x 10-4), or
one in tw thousand is acceptable, even though it has nade no showi ng that the NCP's point of departure
coul d not be achi eved. Because the risk level is higher than the acceptable risk |level provided for in
the NCP, the Arny has been able to avoid cleanup soils in parts of the offpost operable unit.

Response

The Arny has closely foll owed EPA gui dance and the NCP regarding the use of the 10-4 risk threshold to
assess whether renedi ation is necessary. Quidance states that if the cumulative cancer risk to an
individual is less than 10-4, renedial action nay not be warranted unless certain site-specific
conditions exist. If remedial action is warranted, the 10-4 to 10-6 risk range nmust be achieved, with an
initial preference for the 10-6 end. EPA guidance further states that the upper boundary of the risk
range is not an absolute at 1 x 10-4 , but rather, the acceptable risk range can extend to 5 x 10-4 . The
currul ati ve of fpost cancer risk is a maxi mumof 3 x 10-4, which is within the acceptable risk range. The
Arny's goal, through operation of the O fpost Goundwater Intercept and Treatnent System is to further
reduce offpost risk toward the 10-6 | evel.

Potential risk attributable to soil is a maximumof 8 x 10-5. This risk would only be realized for a
popul ati on exposed at reasonabl e naxi mum exposure (RMVE) levels for all pathways. Because this scenario is
unli kel y and because maxi mum cancer risks are within the EPA risk range, offpost soil does not require
remedi ati on.

Comrent No. 5. Acknow edging the State G oundwater Regul ations as Local Standards:

The state disagrees with the Arny's decisions to onit State environnmental regul ati ons when defining
cl eanup | evel s.

Under CERCLA, Stale environnental |aws and regul ations which set standards for cleanup, fulfill certain
statutory criteria, and are nore stringent than the conparable federal standards, must be used as the
appropriate cl eanup standards at Superfund sites. The Col orado Basic Standards for G oundwater have been
acknow edged as the appropriate cleanup standard at other Superfund sites in Colorado. In fact, the Arny
itself has recogni zed these regul ations as the governing standards for Interi mResponse Actions at the
Rocky Mountain Arsenal. For the O fpost Operable Unit, however, the Arny has refused to use the Col orado
regul ations as a renedial standard. It is inportant to the State of Colorado that our |aws and

regul ati ons be obeyed. The State therefore nmintains that Col orado | aw nust be recogni zed as providing
appropriate cleanup standards for the Ofpost Operable Unit at the Rocky Muntain Arsenal.

Response

The Arny has recogni zed all state |aws and regul ations that neet the applicable or relevant and
appropriate requirements (ARARs) criteria under the Conprehensive Environnental Response, Conpensation,
and Liability Act (CERCLA) and the NCP. After extensive discussion with all the parties, the Arny has
concl uded that the Col orado Basic Standards for G oundwater (CBSGs) do not neet the ARARs criteria



because of inconsistent application and anbi guous | anguage. ARARs for the O fpost Operable Unit are based
on federal drinking water standards and are protective of human health. In nost cases, the treatnent
goal s for the of fpost and boundary treatment systens exceed the drinking water standards.

CERCLA expressly provides that state standards can be ARARs at a site. However, only those standards that
are nore stringent than federal requirements may be considered. In addition, the state standards rnust be
promul gated (i.e., the requirenent nust be of general applicability and |l egally enforceable). Finally,
the requirenents nust be identified in a tinely manner by the particular state (40 Code of Federal

Regul ations [CFR] Section 300.400[g][4]).

Regul ati ons promul gated pursuant to the Col orado Water Quality Control Act, Colorado Revised Statutes
(CRS) Sections 25-8-101, et seq., establish standards for groundwater (5 Code of Col orado Regul ati ons
[CCR] 1002-8, Section 3.11.0). A key aspect of the regulation is that Tables 1 through 4 standards are
not autonatically applicable to groundwater (Section 3.11.7[A]), but apply only if the aquifer has been
classified in accordance with Section 3.11.4.

Most aquifers in the state are unclassified. Consequently, the Water Quality Control Conm ssion

(Commi ssion) pronmul gated the interimnarrative standard (Section 3.12.5) for five specified aquifer
systens to avoid degradation of water quality prior to aquifer classification. Each of the five
identified aquifers must neet the standards in Tables 1 through 4 or the anbient quality as of Cctober
30, 1991, if it was less restrictive, until the aquifers are classified and nunerical standards are
adopt ed.

The Commi ssi on pronul gated a second group of groundwater standards that are applied differently than the
standards in Tables 1 through 4. These statew de standards (Section 3.11.5[C]) include water quality
standards for radi oactive materials and interi mstandards for organic pollutants (Table A), including
chloroform Table A standards differ fromthe standards in Tables 1 through 4 in an inportant way: Table
A standards are autonmatically applicable to all state groundwater (Section 3.11.7[A]). The Conmi ssion
recogni zed that the autonatic application of Table A standards can |lead to unnecessarily overprotective
and technically inpracticable results at contam nated sites and added exceptions to the regul ation for
remedi ation activities at CERCLA sites, Resource Conservation and Recovery Act (RCRA) sites, and

under ground storage tank (UST) sites. The CERCLA exception, Section 3.1 1.5(C(5)(a), states the

foll owi ng.

Nothing in this regulation shall be interpreted to preclude...[a]n agency responsible for

i npl erent ati on of the Conprehensive Environmental Response, Conpensation and Liability Act
(CERCLA), 42 U.S.C. 9601, et seq., as anmended, fromselecting a remedial action and a point of
conpliance that are nmore or |ess stringent than woul d be achi eved by conpliance with the statew de
nureri cal standards established in this subsection, or alternative site specific standards

adopted by the Comm ssion, when a determ nation is nade that such a variation is authorized
pursuant to the applicabl e provisions of CERCLA

Sections 3.11.5(C)(5)(b) and (c) provide sinmilar exceptions for corrective actions under RCRA Subtitle C
(hazardous waste treatnent, storage, and disposal facilities) and Subtitle I (UST sites), respectively.

Section 3.11.5(C)(5) is internally consistent only if the Commi ssion intended not to inpose the interim
organi c standards in Table A as cl eanup standards. According to the regulations, the interimorganic
standards automatically apply on a statew de basis, except at CERCLA, RCRA, and UST sites where "certain
federal regulatory determ nations regarding groundwater quality would not be superseded by the

Conmmi ssion's standards" (Section 3.11.10[B]). In promulgating the Table A exceptions, the Conm ssion
recogni zed that inplenenting agencies are nore famliar with site-specific conditions and are in a better
position to determ ne the appropriate cleanup standards. By not inposing unnecessarily stringent
application of the Table A standards, the Conm ssion sought to show "explicit deference to certain
federal regulatory prograns, which may apply different standards" (Section 3.11.10[H]).

The Arny concludes that the CBSG interimorgani c standards are not ARARs for several reasons. The CERCLA
exception in Section 3.11.5(C)(5)(a) applies to renedial actions authorized under CERCLA that are nore or
| ess stringent than woul d be achi eved by conpliance with the statew de standards. As a result, the
overal | effect of the statew de standard and acconpanying exceptions is a state regulation that is only
sonetimes nore stringent than a federal requirement. CERCLA only considers state standards that are
stricter at all times as potential ARARs. Therefore, by definition, the interimorganic standards are not
ARARs at Superfund sites.

Second, the CBSG interimorgani c standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirenent in CERCLA for state requirenents to be ARARs is that they nust be
promul gat ed standards, which nmeans they nust be generally applicable and legally enforceable. dearly,
the interimorgani ¢ standards do not neet this test when applied at CERCLA sites. By definition, the



interimorgani c standards are applicable throughout the state, except at CERCLA, RCRA, and UST sites. In
those instances, the relevance of the standards is determned by the renedial sites. It is hard to
under st and how t he standard coul d be legally enforceabl e when the Conmi ssion added | anguage specifically
ensuring that the standards may or nay not be met at CERCLA sites.

Comment No. 6. Future Land Use

The State believes that the Arny failed to consider all reasonable |and uses, and therefore exposure
pat hways, when it defined risks to human health

The NCP requires the Arny to consider current and reasonable potential |and use in evaluating the risk to
human health and the environnent posed by contamination. The Arny has decided that zones 3 and 4 of the
operabl e unit shoul d be anal yzed assum ng an urban residential scenario. The land in question is
currently unoccupi ed because it is owned by Shell G| Company. It was being used a rural residential
property before Shell bought it, and is presently zoned for rural residential use. The Arny justifies its
classification of this property by relying on future | and use projecti ons whi ch have been nade by Adans
County. The State contends that the rural residential scenarios should be used since it is currently
permtted and there is no assurance that the land will not be used in this manner in the future. This is
i mportant because using the urban residential scenario results in elinination of exposure pathways of
consunption of homegrown rneat, mlk, and eggs in estimating risk, thereby allowing the Arny to | eave

hi gher | evels of contam nation in the soils.

Response

The I and use desi gnations and plans were established by the appropriate jurisdictional agencies, not by
EPA or the Arny, and were used to establish |and use scenarios for use in the risk assessnent within each
ri sk assessnment zone. Evaluation of current zoning regul ations, discussions with |ocal planning
officials, exanm nation of future |and use naster plans for the city and county, and visual surveys were
used to establish | and use scenarios. These designations are supported by established zoning, planning
maps, and pl anni ng docunents. The future |and use scenarios used by the Arny in the risk assessnent are
hi ghly conservative. For exanple, the rural residential scenario used in zones 1, 2, and 6 includes al
pat hways contributing substantially to potential risk, even though nost of the total population is not
exposed to the agricultural exposure pathways described in the risk assessnent. Shell Q1| Conpany
purchased the land in zones 3 and 4 for Arny use in constructing the Ofpost Goundwater |ntercept and
Treatnent System It is not presently occupied; therefore, the current zoning designation as rura
residential is not applicable. Gven the probability of the realignment and w deni ng of 96th Avenue,
future devel opnent along 96th Avenue will likely be comrercial/industrial or urban residential. The Arny
sel ected an urban residential |and use for the risk evaluation as this would result in nore conservative
(e.g., higher) estimated risks than the likely comrercial/industrial |and use

Comment No. 7, Institutional Controls

The State is concerned that people unaware of the contam nation problens nmay purchase property and be
exposed to unacceptabl e risks

The Proposed Pl an does not include active remedi ation of soils or groundwater in Zones 2. 3, or 4.

G oundwat er contam nation in these areas exceeds state and federal cleanup level. Shell Gl Conpany owns
portions of these areas. the rest is privately owned. The State is concerned that there is nothing to
prevent people fromdevel oping land in these areas, and sinking domestic wells, which would contain
contami nated groundwater. The State, although preferring active renmediation in these areas, naintains
that institutional controls such as deed and well restrictions nust be inposed to ensure that people wll
not be exposed to unacceptable risk in the future

Response

Institutional controls have been added as a conponent of the selected remedy. Appendix B of the Record of
Deci sion (ROD) provides an evaluation of the institutional controls available and their applicability.
See the response to State Comment No. 4 regarding renediation of soil in the Ofpost Study Area

Conment No. 8. Human Health Ri sk Characterization

The State has several concerns with how the Arny defined potential risks to human heal th.

The State has several concerns with the nethod the Arny has used to evaluate risk to human health in the
of f post. Several pathways, which the State considers inportant, were not considered in evaluating risk

for exanple, dermal absorption of contam nated groundwater during bathing or showering, inhalation of
dust, incidental ingestion of surface water during wading, and ingestion of fruits grown in contam nated



soil or irrigated with contam nated groundwater. The State al so has concerns with the fact that the Arny
concluded that only dieldrin posed a risk to people eating eggs from chickens raised in the of f post
operabl e unit. This conclusions was based on the sanpling of only one egg. The State believes that these
are insufficient data fromwhich to draw such a conclusion. And perhaps nost inportantly, that Arny
ignored data presented to it by the State regarding soil ingestion rates and pi ca behavior (children who
eat dirt), which that this behavior should be evaluated in assessing risk caused by contaninants in soil.

Response

The Arny considered all of the exposure pathways listed by the State and, on the basis of EPA gui dance
presented in RAGS, the pathways were elininated fromfurther evaluation in the risk assessnent. The Arny
presented the human health risk assessnent pathways to EPA, the U S. Fish and Wldlife Service (USFW5),
Shell G| Conpany, and the State for discussion. After identifying all potential conplete exposure

pat hways, the Arny foll owed EPA guidance in RAGS (page 6-17) to sel ect those pathways to be eval uated
further in the exposure assessnent. Cuidance allows for the elimnation of sone conpl ete pat hways if
there is sound justification, such as:

1. The exposure resulting fromthe pathway is much | ess than that from another pathway involving the
same medi um at the same exposure point.

2. The potential nmagnitude of the exposure fromthe pathway is | ow

3. The probability of the exposure occurring is very low, and the risks associated with the
occurrence are not high.

The Arny did consider dermal absorption of contam nated groundwater during bathing or showering (see page
11-2-61, Volurme 11 of the Endangernent Assessnent [EA]); however, this pathway's contribution to the
overall intake and risk was considered to be very snall when conpared to the intake of groundwater
contami nants via ingestion and inhalation. The inhalation of dust is addressed on pages |l-2-59 and
11-2-60, Volunme Il and Appendix B, Volume |V of the EA. The conservative screening | evel nodel of
exposure to dust presented in Appendix B indicated that the contact rate via this route is very smal
conpared to incidental direct soil ingestion. The incidental ingestion of surface water was consi dered
(see page I1-2-63 of the EA). However, it is highly unlikely that this route for exposure would be a
significant contributor to the overall risk because of the | ow frequency of occurrence, ingestion rate
and concentration of contamnants in surface water. The ingestion of honegrown fruit was consi dered (see
page I1-2-62 of the EA); however, for the purpose of the offpost risk assessnment, tonatoes were

consi dered as a vegetable. Fruit production is such a mnor contributor to the agricultural econony of
the area that fruit production statistics are not kept by |ocal agricultural econom sts. Therefore, fruit
ingestion was not evaluated. |Intake via the consunption of eggs was only evaluated for dieldrin because
dieldrin was the only contam nant detected in the egg sanple.

The Arny has previously responded to the State's request that soil ingestion rates related to pica
behavi or be considered. The Arny followed EPA's guidance in RAGS to evaluate the soil ingestion pathway
and the soil ingestion rate. The rate used accounts for both outdoor soil and indoor dust ingestion by

children and is considered by EPA to represent an upperbound value (a conservative value that is highly
unlikely to result in an underestinmation of risk). EPAis aware of the informati on presented by the

St ate. EPA gui dance specific to CERCLA risk assessnments is the nost reliable and authoritative source for
the soil ingestion exposure paraneter.

Comment No. 9. Ecol ogical Ri sk Characterization

The state does not agree with how the Arny defined Potential risks to vegetation and WIldlife offpost of
the Arsenal.

The State continues to have significant concerns with the methodol ogy used by the Arny in defining
ecol ogi cal | y based cl eanup | evels. The State contends that the Arny has nade assunptions based on
insufficient data and that the Ecol ogi cal R sk Assessnent will likely allow |levels of contanination to
remain in the of fpost that may not be protective of biota.

Response

The State has not presented any evidence to support its contention that assunptions made for the

ecol ogi cal risk assessment (RA) will result in levels of contanination remaining in the Ofpost Study
Area that may not be protective of biota. The Arny presented the ecol ogi cal RA assunptions and approaches
to the USFW5, EPA, Shell G| Conpany, and the State at meetings throughout the ecol ogi cal RA study
period. The Arny considered these neetings and subsequent feedback critical because of the |ack of

formal i zed EPA gui dance on conducting a dose-based ecol ogi cal assessnent. The Arny believes that the



findings of the ecological RA are protective of wildlife because many aspects of the approaches used to
estimate potential effects are nore conservative than other hazard assessnent methodol ogies currently
foll oned by EPA and ot her agencies. Because the approaches to conducting an ecol ogical RA are continually
bei ng devel oped, the assunptions and paranmeters used by the Arny for the final ecol ogical RA were

t horoughly di scussed with the parties and nodified throughout the ecol ogi cal RA process, and the best
avai | abl e met hodol ogy and prof essi onal judgenent were used. The USFWS participated in the ecol ogical RA
process and supported the final nethodol ogi es used to evaluate the potential ecol ogical hazards.

Commrent No. 10, Hot Spots in Soils:

The State is concerned that the Arny has not nmet the burden of proof that contaninated soils off the
Arsenal are not RVA rel ated.

The soil sanpling programidentified several spots in zones 3 and 4, and al ong Buckl ey road, where
concentrations of dieldrin, a pesticide, exceeded the Arny's proposed cl eanup goals. These "hot spots”
were elimnated fromremedi ati on based on the Arny's assunption that these concentrati ons were due to
agricultural practices, and it was therefore not responsible. There are no data indicating the source of
these contaminants in the EAVFS. The State requests additional sanpling in the area, so that is can
better deternine if the Arny's assunptions are correct.

Response

The Arny did not base concl usions regarding the assessment of soil contam nation on the potential for
contam nation attributable to agricultural practices in certain offpost areas.

The Arny used a | arge anount of onpost and offpost surface soil data to interpret Rocky Mountain Arsenal
(RVA) -rel ated soil contanmination. The conbi nati on of onpost and of fpost data denonstrates that detected
concentrations of contaninants offpost are attributable to w ndbl own transport from RVA and to of f post
activities, including agricultural application of pesticides. Further, risks corresponding to of f post
soil concentrations are within EPA's acceptable risk range. As discussed in response to the State's
Comrent No. 4, renediation of offpost soil is not required.

Comment No. 11. Contam nation of Barr Lake:

The State is concerned that the Proposed Pl an does not include renedi ation of surface water and
sedi nent s.

The Armny has decided not to actively renediate surface water in the of fpost operable unit. First O eek,
which flows fromthe Rocky Mountain Arsenal to O Brian Canal and ultimately into Barr Lake, is
contaminated with RVA-rel ated chenmicals. The Arny's position is that First Creek will be cl eaned over
tinme, as uncontam nated groundwater flows into it, and flushes out the contam nation. This could take
several decades. During this period of tine, snmall quantities of contami nation will continue to flowinto
Barr Lake. The State believes that the First Creek water should be renediated, so that no further
degradation of Barr Lake occurs.

Response

Remedi ati on of of fpost groundwater wi |l reduce contam nant concentrations in First Creek. Surface-water

nmonitoring will continue as part of the offpost nonitoring plan. A surface-water nonitoring program has

been included as a conponent of the selected remedy. An offpost inplenentation docunent will be prepared
foll owi ng approval of the ROD.

Commrent No. 12, d osing Poorly Constructed Donestic Wlls

The state renains concerned with the continued mgration of Contam nated groundwater into the deeper
aqui fer.

The Stale has identified approximately 20 donestic wells that are either in poor condition, or are
screened through nore than one aquifer. These wells are responsible for allowing RVA contam nation to
mgrate to the Arapahoe Fornation, a deeper aquifer. The Proposed Plan does not address these wells. The
State has repeatedly requested that the Arny close these wells to prevent further degradati on of the
deeper aquifers.

Response

The Arny has incorporated well closure as a conponent of the selected remedy. The criteria for well
closure are presented in Appendi x C of the ROD.



Appendi x A-2

U. S. DEPARTMENT OF THE ARWY
RESPONSES TO THE STATE OF COLORADO COMMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPOST PROPCSED PLAN
MARCH 16, 1993

SPECI FI C COMMENTS
Comrent No. 1, page 2. 2nd paragraph, 1lst sentence

The State does not agree that the Proposed Plan is consistent with CERCLA § 121 and the Nati onal
Conti ngency Plan (NCP). Anong other issues, the Plan does not conformto ARARS, is not sufficiently
protective of hunman health and the environnent, and does not follow NCP guidance relating to
institutional controls.

Response

Section 121 of the Conprehensive Environmental Response, Conpensation, and Liability Act (CERCLA)
pertains to cl eanup standards, specifically (1) selection of renedial actions, (2) general rules for

sel ection of remedial actions, (3) five-year review, (4) degree of cleanup, (5) permts and enforcenent,
and (6) state invol verent.

The O fpost Proposed Plan is fully consistent with the above-referenced CERCLA Section 121. Sel ection of
the remedi al actions described in the Proposed Plan's preferred alternative is necessary in accordance
with CERCLA Section 121, is consistent with the National O and Hazardous Substances Pol | ution
Contingency Plan (NCP), and provides for a cost-effective response, per the requirenments of item1 above.
Consistent with item 2 above, the Proposed Plan's preferred alternative is protective of human heal th and
the environnent, is cost- effective, and uses permanent solutions and alternative treatment technol ogies
to the maxi numextent practicable. Provisions for a periodic review of site conditions are specifically
incorporated into the Proposed Plan's preferred alternative per item 3 above. The Proposed Plan's
preferred alternative incorporates those standards, requirenents, criteria, or limtations resulting from
a conplete anal ysis of applicable or relevant and appropriate requirenents (ARARs) per item 4 above. The
U S. Department of the Arny (Arny) has recognized all state and federal |aws and regul ati ons that neet
the ARARs criteria under CERCLA. Item5 above is net by the preferred alternative through substantive
conmpliance with federal, state, and local permtting requirements in the inplenentation of renedial
conponents. ltem 6 above requires involverent of the state in decisions regarding initiation,

devel opnent, and sel ection of remedial actions to be undertaken and, specifically, provides the
opportunity for the State of Colorado (State) to review and corment on the renedial investigation (R)
and feasibility study (FS), the planned renedial action identified in the RI/FS, the engineering design,
and ot her technical data and reports relating to inplenentation of the renedy. The State has had
opportunity to comment on the RI/FS, technical data, and other offpost reports. In addition, item6 above
requires that the State have the opportunity to comrent on the Proposed Plan for renedial action and that
responses to the State's conments are provided. The State has al so comrented on the Proposed Pl an, and
the Arnmy has provided responses. All comments and responses are part of the offpost adm nistrative
record.

The preferred alternative presented in the Proposed Plan is fully protective of human health and the
environnent. The conponents of the preferred alternative provide for reduced potential risk and
protection of human health and the environment through remedi ati on of of fpost groundwater that exceeds
cl eanup standards. Curul ative potential risks in the Ofpost Study Area are within health standards
establ i shed by the U S. Environmental Protection Agency (EPA) and will be reduced further through

remedi ati on associated with the preferred alternative. Institutional controls have been added as a
conponent of the preferred alternative. Appendix B of the Record of Decision (RCD) provides a discussion
of institutional controls that may be inplenented for the Ofpost Study Area.

Comment No. 2, page 2, Figure 1

This figure is msleading. It inplies that the only areas of contamination in the operable unit are the
groundwat er plumes. There is soil and groundwater contamnation in the area between the plunes, as well
as east, west, northwest and north of the plunes depicted on the map. The State is al so concerned about
concentrations of trichloroethylene in wells north of 88th Avenue, and west of Quebec Street. Although
the Army may not be solely responsible for that contam nation, and sone of the contam nation may be from
ot her superfund sites within the EPA study area, there are no data in the EA/FS analyzing this

contami nation. The Arny, as part of the offpost study, should have investigated this contam nation, and
the possibility that it is a result of either bypasses of the Irondal e Boundary Control System or from



ot her sources on RVA
Response

Figure 1 of the Proposed Pl an delineates the boundaries of the O fpost Operable Unit according to the
definitions provided by the Federal Facility Agreement (FFA). The FFA defines the Qperable Unit as that
portion of the O fpost Study Area where hazardous substances are subject to renmediation. On the basis of
the risk assessnent, contam nation present in nedia (e.g., groundwater, soil, surface water, sedinent,
air) outside the operable unit boundaries was shown to result in risk levels that neet EPA's health

gui delines and within the acceptable risk range specified in the NCP.

The Armny eval uated the risks associated with trichloroethene (TCE) in groundwater w thin the boundaries
of the designated study zones. Zone 6, which is north of 88th Avenue and east of Quebec Street, had the
hi ghest exposure point concentration for TCE. However, this value, which is 4 micrograns per liter
(mg/l), is belowthe Safe Drinking Water Act naxi mum contam nant |evel (MCL) of 5 ug/1 and near the 1 x
10-6 cancer risk level of 3 ug/l (based on a residential exposure scenario).

Comrent No. 3, page 3, 1st paragraph, 6th sentence

This sentence is incorrect. This sentence should be revised to read, "...nost of RVA was added to the
National Priorities List in 1987." As the Arny is well aware, Basin F was listed in 1989.

Response
The Record of Decision (ROD) has been revised accordingly.
Comrent No. 4, page 3, 5th paragraph, 2nd sentence

The State disagrees with the statement that the areas east of the RVA are not contam nated by RVA-rel ated
chem cals. Concentrations of dieldrin as high as 99 ppb have been detected. The State has requested

addi ti onal onpost and of fpost soil sanpling to determine if contamination was transported fromthe
Arsenal . Additionally, although it is probably correct that RVA has not significantly contam nated the
areas to the south, the statenent in the Proposed Plan is m sl eading because it inplies that sanpling was
conducted to support that conclusion. It would be nore appropriate to state that, because of the north
and northwest direction of the prevailing winds and the | ow concentrations along the southern tier, there
is no reason to believe that areas south of RVA have been significantly affected by contam nation at the
Arsenal .

Response

Because of the extensive agricultural activities that have occurred in areas north and east of the Rocky
Mountai n Arsenal (RMR) boundaries and the application of registered pesticides that are a consequence of
agricultural activities, it is not unusual to find dieldrin residues in soil. Exam nation of

organochl ori ne pestici de data obtained fromonpost surface soil sanples does not support RVA as being the
source for organochl orine pesticide transport east of RMA. In addition, five sanples collected east of
RMA have dieldrin concentrations ranging fromnondetectable to approxi mately 25 parts per billion (ppb).
On this basis, it is the Arnmy's position that the one sanple with dieldrin detected at 99 ppb east of RVA
is not related to onsite activities. Soil sanples collected at the southern boundary of RVA did not

contai n concentrations of contam nants above | evels that pose a health risk.

Comment No. 5, page 4, Figure 2

This map is misleading. The Arny should nake it clear that the plumes shown are of contanination in
excess of federal ARARS, but that other areas are contam nated as well.

Response

As stated in the Proposed Plan, Figure 2 shows plune groups corresponding to locations in the Ofpost
Study Area where shal |l ow groundwat er contam nant concentrati ons exceed cleanup goals presented in the
Feasibility Study (FS). The Endangernent Assessnent/Feasibility Study (EA FS) provi des additi onal

di scussi on regardi ng contam nant concentrations in the areas outside the Operable Unit.

Comrent No. 6, page 5, 6th paragraph, 7th sentence

The text states that soil, surface water, and sedinent are within the acceptable risk range. The risks
shoul d be specifically stated for each nediumin addition to the cumul ative risk for all exposures.



Response

The purpose of the Proposed Plan is to briefly sumarize the risk assessnent findings and to present, in
some detail, the renediation alternatives to clean up the site. The inclusion of all media-specific risks
and cunul ative risks for all exposure pathways is beyond the reconmendations set forth by EPA gui dance
and would result in a nore conplicated docunent. Interested individuals are referred to the EAVFS for a
conpl ete di scussion of the nedi a-specific and pathway -specific risks.

Comment No. 7, page 6, 2nd bullet, Site Review

The text should be clarified that the five year review is required under CERCLA § 121(c), because

hazar dous substances, pollutants, or contamnants will be left in place. The public should be informed
that the purpose of this reviewis to ensure that the remedy remains sufficiently protective of human
health and the environment. In addition, the renedy may be amended at that tine, if EPA decides that the
remedy is not sufficiently protective.

Response

The State's comment that contaminants will be left in place is msleading in that active renedial
neasures that result in contam nant renoval and treatment are the primary conponents of the preferred
alternative. As stated in the reference section of the Proposed Plan, a site revieww |l be performed to
ensure that human health and the environment are protected during and after the renediation.

Comment No. 8, Page 6, 4th bullet, Continued Operation
This bullet inplies that the renedy selected is an offpost renedy. In fact, this is the onpost renedy.
Response

The continued operati on of the onpost boundary systens to nmeet the of fpost cleanup standards is an
integral conponent of the offpost preferred alternative.

Comment No. 9, Dam6, Alternative N1

The State disagrees with the presentation of the ""no-action" alternative described by the Arny. "No
action," as defined by NEPA and incorporated in CERCLA. neans nai ntenance of the status quo. 40 CFR
300.430(a) (6) states that, among other alternatives, the |ead agency nust devel op *[t]he no-action
alternative, which may be no further action if some renoval or remedial action has al ready occurred at
the site."” (55 Fed. Reg. 8849, March 8. 1990; enphasis added.) This alternative is not, as the Arny
states, a shutdown and dismantling of preexisting renmedial neasures. Atrue "no action alternative," as
envi sioned by the NCP, would include continued operation of the boundary control systens w thout

nodi fications or additions. See State's commrents on EA/FS, Decenber 13, 1991 at pages 4-5.

Response

The Arny has included in its evaluation of offpost alternatives both a no-action alternative (NW 1 and —
1) and a no further action alternative (NW2 and N-2), as defined by the State. The no further action
alternative presented in the EAFS neets the NCP requirenent specified at 40 Code of Federal Regul ations
430(e)(6).

Commrent No. 10, page 8, Definitions of Criteria

The State disagrees with the statements regarding State Acceptance. The Arny is disingenuous when it
inplies that the State's positions on the proposed renedy are unknown. The State's views on the sel ected
remedy and ot her issues have been conveyed in extensive comrents on prior drafts of the EAFS. The NCP
provi des, mnoreover, that as part of the Proposed Plan the | ead agency shall assess "(1) The state's
posi tion and key concerns related to the preferred alternative and other alternatives; and (2) State
conmrents on ARARs or the proposed use of waivers"” NCP § 300.430(a)(iii)(9)(H. In addition, the Proposed
Pl an shall "provide a summary of any comments received fromthe support agency." NCP §
300.430(f)(2)(iii); enphasis added. The Arny has failed to include these natters in the Proposed Pl an.

Response
The NCP, Section 430(e)(9)(iii)(H, states:

State Acceptance. Assessnent of state concerns may not be conpleted until comments on the RI/FS
are received but nmay be discussed, to the extent possible, in the proposed plan issued for public



comrent . (enphasi s added).

Because nany of the issues regarding the EAFS and the preferred alternative were still being discussed
between the Arny, EPA and the State at the time the Proposed Plan was issued, the Arny believed that

t hese issues should be resol ved before making a definitive statement regardi ng State acceptance. A
handout detailing the State's concerns was provided at the public neeting, and the State was provided
tinme to present its concerns orally at the public neeting.

Conment No. 11, Tables 2 and 3
The State requests that all of the action alternatives be contained within these summari es.
Response
Consi stent with EPA gui dance, the Arny has included those alternatives passing initial screening of
alternatives conducted in the FS. Alternatives that did not pass initial screening are presented in the
EA/ FS.
Comment No. 12, d ossary
The follow ng termshoul d be redefined:
a. Federal Facility Agreenent: The definition was corrected in the body of the text, but renains

incorrect in the ossary. The FFA formalizes the parties' responsibilities for cleanup at
RVA. The framework is set by CERCLA and the NCP.

Response

The definition of the FFA has been corrected in the ROD.
Comrent No. 13, d ossary

The followi ng word shoul d be defi ned:

a. Contanmination: The Arny appears to use the word solely to nmean | evels of contam nation above
federal ARARs. The dictionary defines contam nation as "the state of being inmpure or
corrupt." The Arny is therefore inplying to the public that the"uncontani nated" areas are
clean. In fact, the "uncontam nated" areas are not pristine, but are not sufficiently
contam nated, according to the Arny, to warrant renediation.

Response

Most of the contaminants found in the O fpost Study Area are not unique to RVA. Many of these substances
have been used in crop and |ivestock production, including areas north and east of RVA, and others are
natural ly occurring. The Arny frequently qualifies its use of the word "contam nation" as being above or
bel ow | evel s that woul d pose a threat to human health or the environment. On this basis, no further
definition i s necessary.



Appendi x A-3

U. S. DEPARTMENT OF THE ARWY
RESPONSES TO STATE OF COLORADO COMMENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPCST PROPCSED PLAN
JUNE 21, 1993

GENERAL COMMENTS
Comment No. 1 - R sk-Assessment
a. Poi nt of Departure

The Proposed Plan states that the cunul ative potential cancer risks range from1l x 10-4 in Zone 1 to 3 X
10-4 in Zone 3. In the Final EAFS, the Arny cites an OSWER directive, dated April 22, 1991, which it
clains authorizes no action at sizes that do not exceed a 10-4 risk level. The NCP, however, clearly
states that EPA's preference is for renediation goals at the nore protective end of the range, that is
10-6. The Arny is clearly disregarding the express | anguage of the NCP which sets the Point of
Departure at 10-6. See, 40 C F.R 8300.430(e)(2)(i)(A)(2) (1991).

This issue was specifically addressed in a letter fromEPA to the Arny, dated February 21, 1992. In that
letter, in which the State did not concur, EPA Region VIII| set down the criteria that it would consider
inallowing the Arny to deviate fromthe NCPs point of departure of 10-6. Specifically, EPA stated: "W
agree that the Arny would not have to devel op PRGS for those nedia where the cumul ative risk was not
greater than 10-4, if, for those cases, the Arny coul d adequately docurment that the 10-4 PRGs were
appropriate." (Enphasis added). The Arny has not been able to denonstrate that a point of departure of
10-4 is appropriate for the offpost operable unit. Arong other requirenments, the Arny was required to
show.

a) That all of the nedia had been evaluated so as to denonstrate "that the tota
additive risk does not exceed the 10-4 risk level or a hazard index of one."

b) That sanple sizes for all nmedia were sufficiently large to statistically represent
the site/receptor conditions.

C) That all potential exposure routes were eval uated

d) That sensitive subpopul ations, especially pica children, had been eval uated to
ensure that the risks to these groups do not exceed 10-4.

e) That all contam nants of concern (COCs) tentatively identified conmpounds and
unknowns are eval uated and do not contribute to risk or hazard.

The Arny has failed to conply with the requirenments contained in EPA's letter. For exanple, the hazard

i ndex exceeds one in three of the six zones and part of Zone 1. In Zone 4, the long termexposure H is
4, four times the EPA accepted limt. Potential exposure routes were not fully evaluated: for exanple

all COCs except dieldrin were elimnated fromconsideration in the soil/egg pathway because dieldrin was
the only COC found in the one egg that the Arny sanpled. O her pathways were excluded entirely, including
dermal absorption to direct contact with groundwater, inhalation of dust, incidental ingestion of surface
wat er during wadi ng, and consunption of fruits grown in contam nated soil or irrigated with contam nated
groundwat er or surface water. The State also believes that the Arny's data with respect to pica children
a sensitive subpopul ation, is inadequate. See, state comments on the EAFS, April 6, 1992 at pages 2-3
The EA has al so not sufficiently considered other sensitive subpopul ati ons such as peopl e who mi ght
reside in the of fpost area for 30 years or |longer; sufferers of diabetes who are known to consunme up to 8
liters a day of water; or people of predisposed sensitivity such as victins of multiple chemca
sensitivity syndrone. See, state comments on the EA/FS, January 27, 1992, Comments Related to the Human
Heal t h Endanger ment Assessnent, at pages 2-3.

Inits letter, EPA specifically noted that a nunber of uncertainties were not sufficiently addressed in
the Ri sk Assessment, and that 10-6 was the required point of departure if these issues were not
addressed. These concerns include |ack of toxicity estimates for devel opnental toxicants, no

consi deration of synergisnilantagoni smof contam nants, the fact that the nonitoring data may not
represent actual site conditions, and | ack of consideration of the soil type and climate present offpost
relative to soil ingestion rates. The State contends that these uncertainties have not been adequately
addressed in the EA, and therefore use of 10-4 as the target risk level for cleanup is not appropriate



For sone zones, according to the Arny, the risk is as high 3 x 10-4 not including several of the

i nportant pathways descri bed above. This relatively high risk is not justified on the basis of technica
inpracticability or any other rationale. It is therefore unacceptable to the State. The State urges the
Arnmy to conply with the NCP, which sets the Point of Departure at 10-6 risk level. 40 C F. R
8300.430(€e)(2)(i)(A)(2) (1991). Only if achievenment of this level is inpracticable, may the Arny adopt a
| ess protective cleanup |evel

Response

The Arny has closely foll owed US. Environnental Protection Agency (EPA) guidance and the National G| and
Hazar dous Substances Pollution Contingency Plan (NCP) regardi ng the use of the 10-4 risk threshold to
assess whether Renedi ation is necessary. Quidance states that if the cumulative cancer risk to an
individual is less than 10-4, remedial action may not be warranted unless certain site-specific
conditions exist. If renedial action is warranted, the 10-4 to 10-6 risk range nust be achieved, with an
initial preference for the 10-6 end. EPA guidance further states that the upper boundary of the risk
range is not an absolute at 1 x 10-4, but rather, the acceptable risk range can extend to 5 x 10-4. The
curul ati ve of fpost cancer risk is a maximumof 3 x 10-4, which is within the acceptable risk range.

I'n expl ai ning the use of the point of departure, the EPA, in the preanble to the NCP, states

The use of 10-6 expresses EPA' s preference for renmedial actions that result in risks
at the nore protective end of the risk range, but does not reflect a presunption
that the final remedial action should attain such a risk |evel (55 Federal Register 8718)

The operation of the Ofpost Goundwater Intercept and Treatnent Systemreflects the Arny's goal of
further reducing the potential risk toward the 10-6 | evel

In addition to the pathways retained in the risk assessnent, the Arny considered all of the exposure

pat hways listed by the State and, on the basis of EPA guidance presented in R sk Assessment Cui dance for
Superfund (RAGS), the latter pathways were elimnated fromfurther evaluation in the risk assessnment. The
Arny presented the human health risk assessment pathways to EPA, the U S. Fish and WIldlife Service
(USFW5), Shell G I Conpany, and the State for discussion. After identifying all potential conplete
exposure pathways, the Arny foll owed EPA guidance in RAGS (page 6-16) to select those pathways to be

eval uated further in the exposure assessnent. Quidance allows for the elinmnation of some conplete
pathways if there is sound justification, such as:

1. The exposure resulting fromthe pathway is nmuch | ess than that from another pathway
i nvol ving the sane medium at the sane exposure point.

2. The potential magnitude of the exposure fromthe pathway is |ow

3. The probability of the exposure occurring is very low, and the risks associated with
the occurrence are not high

The Arny did consider dermal absorption of contam nated groundwater during bathing or showering (see page
I1-2-61, Volume Il of the Endangernment Assessment [EA]); however, this pathway's contribution to the
overal |l intake and risk was considered to be very small when conpared to the intake of groundwater
contaminants via ingestion and inhalation. The inhalation of dust is addressed on pages |Il-2-59 and
11-2-60, Volune Il and Appendi x B, Volume IV of the EA. The conservative screening | evel nodel of
exposure to dust presented in Appendix B indicated that the contact rate via this route is very smal
conpared to incidental direct soil ingestion. The incidental ingestion of surface water was consi dered
(see page I1-2-63 of the EA). However, it is highly unlikely that this route for exposure would be a
significant contributor to the overall risk because of the | ow frequency of occurrence, ingestion rate
and concentration of contaminants in surface water. The ingestion of homegrown fruit was consi dered (see
page 11-2-62 of the EA); however, for the purpose of the offpost risk assessment, tonatoes were
considered as a vegetable. Fruit production is such a mnor contributor to the agricultural econony of
the area that fruit production statistics are not kept by |ocal agricultural econom sts. Therefore, fruit
i ngestion was not evaluated. Intake via the consunption of eggs was only evaluated for dieldrin because
dieldrin was the only contam nant detected in the egg sanple.

The Arny has previously responded to the State's request that soil ingestion rates related to pica
behavi or be considered. The Arny followed EPA's guidance in RAGS to evaluate the soil ingestion pathway
and the soil ingestion rate. The rate used accounts for both outdoor soil and indoor dust ingestion by

children and is considered by EPA to represent an upperbound value (a conservative value that is highly
unlikely to result in an underestinmation of risk). EPAis aware of the informati on presented by the
State. EPA gui dance specific to CERCLA risk assessnments is the nost reliable and authoritative source for
the soil ingestion exposure paraneter



The use of a water consunption rate of 8 liters per day (l/day) would not be representative of the
majority of individuals in the area. The EPA does not consider worst case risk assessnents to be
beneficial in evaluating the overall potential risk at a site. A water ingestion rate of 2 |/day was used
as the adult water ingestion rate in accordance with EPA guidance. Wile nultiple chemical sensitivities
may exi st for some individuals, the evaluation of this potential effect is difficult because of the |ack
of conprehensive scientific information. The Arny believes that the conservative uncertainties in the

ri sk assessnment nore than likely account for this possible effect.

When eval uating the potential noncarcinogenic effects of chem cals of concern (COCs), the Arny followed
EPA gui dance in identifying and segregating constituents according to their toxicol ogi cal endpoints,

i ncl udi ng mechani sms of action. This categorization was done on the basis of toxicological information
provided in the toxicol ogy databases available at the time the risk assessment was conducted (e.g., EPA's
Integrated Ri sk Information System[IR'S] and the Health Effects Assessment Sunmary Tables). Table 4.0-1
inthe EAlists the target organ or systemcategories identified for the COCs eval uated. |Information was
unavai | abl e fromthese dat abases on the devel opmental effects of these COCs. |If chemical-specific
information was available fromthese sources, it would have been used to evaluate the potential concern
for devel opnental effects. It is possible that sone information is available in the open scientific
literature describing potential devel opnental effects; however, this infornati on apparently has not been
peer-revi ewed by EPA toxicologists for inclusion in the recormended ri sk assessnent databases. EPA
specifically recommrends a hierarchy of toxicological information sources to be consulted when perform ng
a baseline risk assessment, and nonpeer-reviewed scientific sources of information are the | east
preferred.

The Arny foll owed accepted practice and EPA gui dance when eval uating the potential synergistic and
antagoni stic interactions of the COCs. Because of the infinite nunber of possible toxicol ogical outcones,
nost of them unknown, resulting fromchem cal interactions, EPA guidance recommends a cautious assunption
of dose additivity for both carcinogenic and noncarcinogenic health effects. The Arny applied this widely
accepted practice as specified in EPA's RAGS and Quidelines for Health R sk Assessnent of Chem ca

M xtures. The application of dose additivity is prudent because of the |lack of information on chenica

m xtures in general and on the mx of chemicals present in the Offpost Cperable Unit specifically.

The Arny disagrees with the State's assertion that "the nonitoring data may not represent actual site
conditions." The State has provi ded no supportive evidence that the neasured soil, groundwater, surface
wat er, sedinent, or air concentrations are not indeed representative of actual site conditions. Over the
| ast decade, tens of thousands of anal ytical data points have been obtained fromthe O fpost Study Area.
The Arnmy is continuing to refine and enhance its nonitoring programs to provide the nost representative
data for all areas under investigation. The Arnmy is confident that it has adequately nmonitored and will
continue to adequately nonitor environmental conditions in the Ofpost Study Area

b. Hazard | ndex

The Final Endangerment Assessnent/Feasibility Study indicates that for both chronic and
acute residential child non-cancer risks, the Hazard I ndex exceeds 1 in Zones 2, 3. and 4;
the Hazard Index for Zone 4 is four times the acceptable limt. In Zone 1B, the child
acute Hazard Index exceeds 1. In other words, children exposed to existing contam nation
in the manner described in the EA woul d be expected to suffer adverse effects. (See Tables
4.1.1-2,-3). This is contrary to the NCP. See NCP, 40 C.F.R 8300.430(e)(2)(i)(A (1)
(1991). See al so: EPA guidance, R sk Assessnent Qui dance for Superfund (RAGs), Volunme 1
Part A which states that the Hazard Indices nmay not exceed 1 and still be considered
consistent with the renedial goals of the NCP

Response

The Arny disagrees with the assertion that "children exposed to existing contanination in the manner
described in the EA woul d be expected to suffer adverse effects,” and that a Hazard Index of 1 represents
the "acceptable limt." According to the Ri sk Assessnent Cuidance for Superfund (RAGS), exceedance of a
hazard index of 1 is neither an absolute indicator of adverse effects nor an indication of probability of
adverse effects. A hazard index greater than 1 does not indicate that anyone is expected to suffer
adverse effects. RAGS (page 8-13) states "[w hen the hazard i ndex exceeds unity, there may be concern for
potential health effects" (enphasis added). Simlarly, the Guidelines for the Health R sk Assessnent of
Chem cal M xtures (51 FR 34019, Septenber 24, 1986) state that "(t)he hazard i ndex provides a rough
neasure of likely toxicity and requires cautious interpretation.” The degree of concern when the hazard

i ndex exceeds 1 depends on several issues including the conservativeness of the assunptions used in the
ri sk assessnment, the |ikelihood of exposure occurring, and the contributions to the hazard index from
speci fic environmental nedia.



The hazard index is calculated by dividing the estimated daily chem cal intake by the reference dose
(RfFD). The hazard index is thus subject to uncertainties fromthe derivation of both the estimated intake
and the reference dose. Therefore, it is inportant to understand the basis and interpretation of both the
reference dose and hazard index. As defined by the EPA in the Integrated R sk Information System
Supportive Docunentation, March 1987, the reference dose is:

An estimate (with uncertainty spanning perhaps an order of nagnitude) of the
daily exposure to the human popul ation (including sensitive subgroups) that is
likely to be without appreciable risk of deleterious effect during a lifetine.

The reference dose (fromwhich the hazard indices are calculated) is sinmlar in concept to the acceptable
daily intake (ADI), the term previously used. The term ADl was changed because of the connotation that
any dose above the ADI was "unacceptable." The general interpretation of the ADI, at the tine of its use
was:

A "ball park figure" which represents a | evel of exposure which is not likely to
result in adverse effects in humans. It is viewed as a soft estimate in that
exposures somewhat hi gher than the ADI are generally not expected to result in
adverse effects; only if the ADI is significantly exceeded woul d one expect such
negati ve consequences (50 FR 46936, Novenber 13, 1995).

The IRI'S Supportive Docunentation further states "(i)t is generally useful to the risk manager to have
information regarding the contribution to the RFD fromvarious environnental nedia." In this context, it
is inportant to recognize two issues. First, the hazard indices summarized in the EA tables are
representative of the reasonabl e maxi mnum exposure (RVE). As presented in the uncertainty analysis

di scussion in the EA the estinmated RVE exposure concentrations and resultant hazard i ndices nay be
overestimated by a factor as high as 5. Secondly, although donestic use of alluvial groundwater is not a
conpl ete exposure pathway, its inclusion in the risk assessment contributes significantly to the
estimated risks. For exanple, this pathway contributes to 56 percent of the child chronic hepatic hazard
index even though it is not a current exposure pathway. Therefore, it is likely that the estimted hazard
indices presented in the EA are conservative and overesti mated

The cited section of the NCP states:

For system c toxicants, acceptable exposure |evels shall represent concentration
level s to which the human popul ati on, including sensitive subgroups, nmay be
exposed without adverse effect during a lifetinme or part of a lifetinme, incor-
porating an adequate margin of safety.

The net hodol ogy for the derivation of the reference dose itself contains several safety factors, and, as
indicated, is associated with an uncertainty of in order of magnitude. The hazard index value of 4 is
within an order of nmagnitude of a hazard index value of 1 and therefore should not be viewed as connoting
unacceptability. Because the EPA has stated that there is uncertainty associated with the hazard i ndex
values, it is inappropriate to use a hazard index value of 1 as a definitive cutoff value

The Armny believes that the uncertainties and safety factors inherent in the derivation of the reference
dose, the statenents by EPA regarding the interpretation of the hazard index, the probable overestination
of the hazard index by the EA nethodol ogy, and recognition that several exposure pathways associated with
the alluvial groundwater do not currently exist, indicate that the hazard i ndex of 4 should not be viewed
as absolute indicator of unacceptability. In fact, because of the conservative nature of the risk
assessnent, a hazard index of 4 should be viewed as supporting a conclusion of mninal risk.

RAGS, Volune 1, Part A does not state that hazard indices greater than 1 are unacceptabl e. Rather, page
8-16 of RAGS states that "(w)hen the total hazard index for an exposed individual or group exceeds unity,
there may be concern for potential noncancer health effects" (enphasis added). On page 8-25 of RAGS, the
gui dance on summari zing the risk characterization efforts states that the summary shoul d i ncl ude, anong
ot her things, the magnitude of the cancer risks and noncancer hazard indices relative to the Superfund
site renediation goals in the NCP

The attai nment of the hazard index goal of 1.0, like the cancer risk renediation goal of 10-6, needs to
be tenpered with the purpose of the goal and the site-specific and risk-assessment-specific issues
reflected in the final risk estimates. In the areas where hazard i ndex exceeds 1.0, contamnants in
groundwat er contribute the majority of the hazard index. Operation of the O fpost G oundwater |ntercept
and Treatment Systemw || result in a reduction in the estimted hazard indices.



C. Endanger ment Assessnent

The State renains concerned with the nmethods used by the Arny in defining cleanup levels that are
protective of biota. W believe that |evels of contanmination renaining in the offpost may pose potenti al
health threats to wildlife. The State was not allowed to participate in several dispute resolution

neeti ngs where issues such as defining maxi mum al |l owabl e ti ssue concentrations (MATCs) were di scussed and
formalized. In addition, on 4/19/93, the State provided the Parties with a report, "State of Col orado
Proposal on How to Conduct a Site Specific Ecol ogical R sk Assessnent at the Rocky Mountain Arsenal ."
Wiile the timing of this report made it difficult to incorporate into the offpost EA, a najority of the
concerns and ERC met hodol ogies identified in the report were provided to the Army oral ly through EA
subcomm ttee neetings and by witten comments prior to finalization of the of/post EAFS report. To date,
we have yet to receive any comments fromthe Arny on our report. W believe this approach to defining
cleanup levels protective of biota is well-justified and should be used for both the on and of f post
Endanger nent Assessnents.

Response

The State has not presented any evidence to support its contention that assunptions nmade for the

ecol ogical risk assessment (RA) will result in levels of contanination remaining in the Ofpost Study
Area that may not be protective of biota. The Arny presented the ecol ogi cal RA assunptions and approaches
tothe U S Fish and Wildlife Service (USFW5), EPA, Shell G| Conpany, and the State at neetings

t hr oughout the ecol ogi cal RA study period. The Arny considered these neetings and subsequent feedback
critical because of the |ack of formalized EPA gui dance on conducting a dose-based ecol ogi cal assessnent.
The Arny believes that the findings of the ecological RA are protective of wildlife because many aspects
of the approaches used to estinmate potential effects are nore conservative than other hazard assessnent
net hodol ogi es currently foll owed by EPA and ot her agencies. Because the approaches to conducting an

ecol ogi cal RA are continually being devel oped, the assunptions and paraneters used by the Arny for the
final ecological RA were thoroughly discussed with the parties and nodified throughout the ecol ogical RA
process, and the best avail abl e nmet hodol ogy and inforned professional judgement were used. The USFWS
participated in the ecol ogi cal RA process and supported the final methodol ogi es used to eval uate the
potential ecol ogical hazards.

Di spute resol ution neetings were open for attendance by all signatories to the Federal Facility
Agreenent. As indicated in the introduction to the Response to Comments, the State of Col orado declined
to sign the FFA and becone an official party to all proceedings and i ssue resol ution neetings pertaining
to RVE activities. The Arny is aware of the States comrents (both verbal and witten) regarding the

net hodol ogi es used to conduct the ecol ogical risk assessnent. These issues were discussed at the dispute
resol ution nmeetings and agreenment was reached by the involved parties. The Arny believes that the final
maxi mum al | onabl e ti ssue concentrations ( MATCs) agreed to by the EPA, USFW5, and Shell QG Conpany are
sufficient to define the cleanup | evels protective of offpost biota.

Comment No. 2 - State G oundwater Concerns
a. Sel ected Groundwater O eanup Alternative

The Army has chosen Alternative No. N-4, essentially continuation of an already inplenmented interim
response action, as its preferred alternative for the offpost. The State believes that this renmedy is not
sufficiently justified in accordance with the selection criteria in the NCP and CERCLA and that a nore
aggressive groundwater cleanup alternative is appropriate. Itens 1 through 3 bel ow explain why the State
does not agree with the Arny's selection of Alternative NN4. The State has obtained and revi ewed the
groundwat er nodel created and used by the Arny to evaluate groundwater cleanup alternatives for the north
and nort hwest plume groups, and has concluded that a nore efficient alternative could be selected for the
north plune group based on this analysis (see item4).

1. Cost Considerations

Alternatives N5 and N6 were elimnated based nostly on the fact that they would
require greater initial capital outlay than the selected alternative. This decision
failed to consider the fact that the rejected alternatives would be nore protective of
the environment and provide a shorter remediation tine frame. N5 was elimnated even
though it is nore cost effective than N4, given that its total present worth costs
are actually less than N-4, since N5 has a shorter predicted renmedial tine frame.

Response

The State has incorrectly stated the Arny's rationale for elimnation of Alternatives N5 and N-6. As
presented in the Final Offpost EAFS report Volune VI, Section 4.2.1, Screening of Alternatives - North



Pl ume Group, effectiveness, inplenentability, and cost criteria were explicitly evaluated consistent with
the requirenents of the NCP. In this section of the EAFS, it was concluded that Alternatives N-4, N5,
and N6 afford the best reduction in toxicity, nmobility, and volume, the best |ong-term protection, and
the best conpliance with renediation goals. Alternative N6 was screened out at this point on the basis
of simlar performance in conmparison with Alternative NN5 with respect to reduction in toxicity,

mobi lity, and volune, yet it afforded no benefit in terns of remediation tineframe (10 to 20 years) and
at hi gher cost.

The Arny selected Alternative N4 instead of Alternative N5 prinmarily because Alternative N4 includes
potential future nodifications, only if such nodifications are found to be necessary based on act ual
operating data, to the Offpost Goundwater Intercept and Treatnent System Selection of Alternative N5
instead of Alternative N4 will not necessarily provide a nore cost effective alternative because of a
slightly shorter estinmated remediation tineframe. The Arny based its assessnment of the relative

di fferences between the groundwater alternatives and estimates of renediation tinmeframes on groundwat er
nmodel s that are very general in nature; thus, the estinmated renediation timefranmes shoul d not be
construed as precise predictions. Use of actual full-scale operating data is preferable to selecting
addi ti onal conponents for the Ofpost Goundwater Intercept and Treatnent Systemusing the nore

specul ative nodeling data (i.e., Alternative N-5).

The Arnmy is conmitted to efficient operation of the Ofpost Goundwater Intercept and Treatment System
and will evaluate operating data to assess the need for systemnodification. Simlar to the onpost
boundary treatnent systens, it is difficult to assess whether the installation of additional wells wll
provide nore efficient operation without collecting full-scale operating data for the Ofpost G oundwater
Intercept and Treatnent System The Arny has included an intensive nonitoring conponent as part of the
preferred alternative, Alternative N4, in the Proposed Plan. This intensive nonitoring programw | |

all ow the collection and subsequent interpretation of performance data for the full-scal e operation of
both the O fpost Goundwater |Intercept and Treatnent System and the onpost boundary systens. The data
will be used to assess the need for any inprovenent to the systens and will provide increased accuracy in
assessi ng contani nant cl eanup. Acquisition of this operational data is preferable to adding extraction
wel I's and recharge trenches without the benefit of operational data, because additional data are required
to assess the necessity and placenent of any additional extraction wells or trenches. |f operational data
supports the conclusion that the cleanup tinmeframe can be shortened without a significant increase in
long-termcosts, nodifications to Alternative N4 will be inplenented. By taking this approach,
improvenents to the systemwi ||l be nore effective than i nprovenents nade based on conputer nodeling data.

2. deanup Tine Frames

Alternative N4 was selected over N5 even though the Arnmy's own projected cl eanup
time frames show N-5 requiring one-third less tine for groundwater renedi ation. The
Arny has cautioned that its tine frames are only estimates and should be viewed as a
tool for conparison between alternatives. Apparently, the Arny has not used its nodel
for the purpose for which it was designed. Estinates provided by the Arny are 15-30
years for N4 and 10-20 years for N-5. This is a substantial reduction. Based on our
under st andi ng of groundwater flow, and the contam nants of concern in the offpost,
the State believes that the actual remedial time frames will be significantly |onger
than Arny estimates, and in that case, a one-third reduction in cleanup time would be
even nore inportant in terms of protection for human health and the environment, as
wel | as reduced cl eanup costs.

Response

The Arny's basis for selection of Alternative N4 over N5 is based on use of actual field operating data
fromboth the North Boundary Contai nment System (NBCS) and the O fpost G oundwater |ntercept and
Treatment Systemin conbination with an integrated set of offpost groundwater nonitoring progranms (as in
Alternative N-4) to nake decisions about the need for an O fpost G oundwater Intercept and Treat nent

Syst em upgrades. This approach is fundanmentally superior to the nethodol ogy structured in Alternative
N5, which woul d proceed with nodifications to the Ofpost Goundwater |Intercept and Treatment System
based on groundwater nodeling results al one.

The State clains that the Arnmy should have relied on the nodel sinulations that predict a slightly
shorter cleanup tinme for Alternative N5 as conpared to N-4 to select an approach that would install

addi tional wells and trenches based on nodeling. The Arny, however, has selected Alternative N4 because
actual field operating data can be better used to optini ze any required system nodifications.



3.

Response

The Arny has not

Short-term Monitoring

The Arny has stated that N4 is superior to N5 because N-4's short-termintensive
monitoring will ".. identify any necessary inprovenents to the system.." First of
all, short-termperformance nonitoring should logically be a part of any remedy to
determ ne whether the systemis functioning as planned. Second, it appears fromthe
detailed analysis of alternatives that N5 does include a sinilar nonitoring
scenario. In the Feasibility Study, the Arny descri bes how performance woul d be
nmonitored for both alternatives (Offpost EAFS, Final Report, pgs. VI-5-14 and
VI-5-21). Since both plans contain provisions for short termintensive nonitoring,
this is not a proper basis for selection of N4 over N 5.

relied on the short-termintensive nonitoring programconponent of Alternative N-4 in

selecting Alternative N4 over N5. The rationale and basis for this Selection is presented in responses
to parts 1 and 2 of State Comment No. 2.

In addition, the State has incorrectly stated that the referenced sections of the Final Ofpost EAFS
report describe the sanme short-termintensive nonitoring program In fact, the State's citation,

EA/FS report Vol. VI pg. 5- 14 is in Section 5.4.1, which evaluates the renedial alternatives with
respect to the criterion of overall protection of human health and the environment. The intensive
short-term nonitoring conponent of Alternative N-4 is explicitly referenced in this section,

not referenced for Alternative NN5. The State's second citation (Final Ofpost EAFS report Vol.

5-21 in Section 5.4.3) contains a general

noni toring conponent for either Alternative N4 or N5.

4,

Optimzing Sel ected Goundwater Remedial Alternative - Aternatives N-5A and N-5B

Though the Arny states that Alternatives N4 and N5 are essentially equival ent, they
select Alternative N-4 because: a) it is claimed to be nore readily inplenentable, b)
system nodi fication is based on operation data, rather than nodel ed data, and
therefore, is considered nore effective, and c¢) the additional capital expenditures
of N5 are not justified until performance nonitoring data are available. The Arny's
justification is based on the premse that Alternative N5 is an enhancenent to
Alternative NN4. This, in part, is a fault of the range of alternatives considered by
the Arny during the Feasibility Study.

Using the Arny's nodel, the State has been able to inprove on N5. Two nodifications
to Alternative N5 are presented. The first nodification will be referred to as
Alternative 5A. The nmin inprovenent cones by relocating extraction wells closer to
the center of mass of the dieldrin plume. The dieldrin plumes are |ocated further
upgradient, due to this contamnant's |lower relative mobility. The sinul ated cl eanup
times indicate that dieldrinis the limting constituent (i.e. the one taking the
nmost anount of tine to reach the cleanup goals). Therefore, the first nodification
focuses on this contam nant to decrease the overall remnedial duration.

Alternative N5 consists of an expansion to Alternative N4 (IRAA). In the North

Pal eochannel , however, the expansion well is located very near the IRA and results in
only a 15% reduction of the cleanup tine for dieldrin conpared to N-4. Alternative
N-5A consists of nodifying Alternative N5 by relocating the extraction wells and
reinjection trenches to reduce the cleanup tinme of the dieldrin plume by containing
it withinits current boundaries thereby preventing further degradation of the
aquifer. Alternative N 5A uses the same nunber of punping wells punping at the sane
rate (30 gallons per mnute). However. the nunber of recharge trenches is reduced
fromthe six used for N5 to three used for N-5A thus reducing capital costs.

Simulating Alternative NNS5A with the Arny's nodel, the State was able to decrease the
tine estinmated to achieve ARARs for dieldrin by approximately 30% conpared to the
tine estimated for Alternative NN5. The cleanup tine for chloroformincreases by
about 15% However, due to chloroforms greater nobility conpared to dieldrin, the
cleanup time for chloroformis still less than that of dieldrin. This decrease in the
operational period, conbined with |ower capital costs than N5, results in a present
worth cost of alternative N-5A of $53.5 to 59.5 mllion conpared to the present worth
cost of Alternative N4 ($56.5 to 63.1 nmillion) and N5 ($56.2 to 63 million). The

i mprovenent in total cost conbined with the decrease in the linme of the renediation

O f post
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reference to nmonitoring for both Alternatives N4 and N5 in
the context of evaluating both alternatives and pernmanence. There is no reference to the short-term



shows the benefit of Alternative N 5A

The second nodification to Alternative N5 is referred to as N-5B. Though sinul ation
revealed that Alternative N-5A was superior to Alternative N5 (and N-4) since it
decreased the cleanup tine for dieldrin, it also resulted in a slight increase in the
cleanup time for the rest of the plume, in particular, chloroformas conpared to N 5.
Alternative N-5B builds on N-5A by placing an additional extraction well and recharge
french near the center of nmass of the limting conpound for the rest of the pluneg,
chloroform Al wells punp at 30 gpm each injection well-pair constitutes a recharge
french and receives the water from one punping well. The addition of the extraction
wel | and trench near the chloroformcenter of mass results in a decrease in the
cleanup tine for chloroform (approxi mately 8% faster than N-5). The sinul ated cl eanup
tinmes for dieldrin are approxinmately the same as cleanup tines for Alternative N 5A
Based on the predicted cleanup time franes for chloroformand dieldrin in Aternative
N-5B, it's possible that the downgradient portion of the Alternative (the N5 wells
and the additional N-5B well-pair) could be turned off when the chloroformplune is
renedi ated while the upgradient portion would continue to operate.

The present worth cost of Alternative N-5B would be $53.9 to 60.0 mllion. The
reduction in total cost conpared with N-4 coupled with an even further decrease in
remedi ation tinme for the chlorof ormplume over N-5A shows this alternative to be
superior. The State will provide the Army with a nore detail ed description of this
anal ysis within the next 10 days.

Response

The Arny's of fpost groundwater nodeling study used in evaluating renmedial alternatives in the Ofpost
EA/FS report was based on hydraulic and contaninant distribution data fromthe 1989/1990 tinme peri od.
Since that tine, significant changes in contam nant distribution have occurred, apparently resulting from
recent inprovenents with the NBCS and the continuati on of reduced contamni nant concentration trends from
past NBCS inprovenents. In addition, approxinmately 85 new nonitoring wells have been installed offpost in
the past two years. Ceol ogic and hydraulic damfromthese new wells have greatly inproved the Arny's

hydr ogeol ogi ¢ conceptual nodel offpost. Baseline groundwater sanpling episodes of new and existing wells
of fpost prior to operating the O'fpost Goundwater Intercept and Treatnment Systemindicated snaller
contam nant plunes than were present in 1999/1990. The new wells have resulted in nore precise definition
of the plunes. Wth the wealth of new infornmation resulting fromthe inplenentation and nonitoring of the
O fpost G oundwater Intercept and Treatnent System it is illogical and inappropriate to base potenti al
expansi on of the O f post G oundwater Intercept and Treatnment Systemon data that does not include
full-scal e operation.

Sel ection of Alternative NN4 over N5, N-5A, and N-5B is based only in part on nodeling results. The
State has failed to consider other factors in the selection process and the dynam c nature of the
contami nant distribution offpost due to the continuing effects on contaninant distribution and
concentration in the offpost from NBCS nodifications. The State has al so placed too nuch enphasis on the
nodel ing results alone for recommending either Alternative N-5A or N-5B over Alternative N4 . Gven the
fact that the Ofpost Goundwater |Intercept and Treatnent System has been fully operational since June
1993 and a wealth of new information is becom ng available for evaluating the Ofpost Study Area, it
makes little sense to rely heavily upon the FS nodeling results for selection of the preferred
alternative and ignore full-scale data. It is the Arny's goal to select the nost technically sound
alternative. Alternative N4 fits this goal by considering the nost current information on plunme
distribution as a basis for potential system expansion.

b. Dieldrin Certified Reporting Linit

The Arny's characterization of the dieldrin groundwater plumes is limted by its certified reporting
limt (CRL) of 0.05 pg/l. This is unacceptabl e because it is above the state's heal t h-based ARAR of 0.002
isug/l. Since 1987, the State has repeatedly objected to the Arny's use of its CRL nethodol ogy because it
results in detection limts that are higher than EPA nethod detection limts and. in sone instances.
exceed heal th-based levels. This issue was again raised in the state coomments on the R /EA FS Wrkpl an,
1126190. The Arny promsed to get its CRLs down in the Final Decision Document G oundwater |Intercept and
Treat ment System North of RMVE, July, 1989, pp. 37-38.

Response
First, as discussed in the response to State Conment No. 4 in this section, the Arny does not consider

the Col orado Basic standards for G oundwater to be chem cal -specific ARARs. Secondly, Table A, Section
3.11.5(C) of the Basic Standards for G oundwater (5 CCR 1002-8), lists the standard for dieldrin as 0.002



ug/l, with a practical quantitation limt (PQ) of 0.1 ug/l. Furthernore, Section 3.11.5(C) (4) states:

Whenever the current detection level (PQ) for a pollutant is higher (less strin-
gent) than a standard listed in Subsection 2 or 3 above, the detection |evel shall be
used as the performance standard in regulating specific activities, The detection
levels (PQ's) identified in Table A shall apply, unless and until they are nodified
as the result of a subsequent rul emaki ng hearing. (enphasis added)

Thus, the State's enforceabl e nunerical perfornmance standard for dieldrin in groundwater is 0. 1 nug/1l
because the detection lint is higher than the heal t h-based standard.

The nost recent proposed update of EPA' s pesticide nethod 8081 (in Proposed Update Il to SW846, 3rd
edition, Revision 0, Novenber, 1992) lists a nethod detection limt of 0.044 pg/l. Because the Arny's CRL
of 0.05 pg/l is less than the Table A PQL (0.1 pg/1) obtainable by the Col orado Departnment of Health, and
al nost identical to the proposed EPA nmethod detection limt of 0.044 ug/l ,the Arny believes its current
CRL is adequate to characterize the dieldrin plune.

C. Nor t hwest Pl une

The Armny has proposed no active renedi ati on of groundwater downgradi ent of the northwest boundary system
Instead it is relying on flushing and dilution of the contam nants by reinjecting treated water on the
downgr adi ent (northwest) side of the boundary system Its nodeling results predict that PRGs (chl oroform
15 pg/l, dieldrin: 0.05 pg/l) will be achieved in approximately 3 to 8 years by this nethod. This is
unaccept abl e because it does not consider renediation of the aquifer to state ARARs (chloroform 6 ug/l,
dieldrin: 0.002 pug./1). Moreover, water treated at the boundary is being reinjected to the aquifer at
concentrations above the state ARARS. Therefore, the Arny nust first inprove the boundary treatnent
process whereby the effluent concentrations are lowered to | evels bel ow the state ARARs. Additional data
shoul d be obtained to determ ne the | eading edge of the dieldrin plume based on detection limts at or
approaching the state's health-based standard of .002 ug/l. Once the plune has been adequately eval uated,
the Army shoul d eval uate contai nnent of the dieldrin plune.

Response

As described in response to State Comment No. 4, Col orado Basic Standards for G oundwater were not found
to be chem cal -specific ARARs.

Treated water fromthe Northwest Boundary Contai nnent System (NWBCS) being recharged neets the
remedi ation goals set forth in the ROD

The dieldrin plume downgradi ent of the NWBCS has been adequately characterized by the Arny. Response to
State Comment No. 2b addresses the dieldrin detection limt.

d. State DIMP Standard and the Provision of Bottled Water

The report entitled "Human Effects Assessnent of Diisopropyl Methyl phosphonate (D MP)" by Edward J.

Cal abrese (1990 Report) has been in the possession of the Arnmy and EPA for several years and is hereby
incorporated into these conments by reference. As nore fully explained in that report and as stated
previously, the State cannot accept the EPA DI MP Heal th Advisory of 600 ng/l as being protective of hunan
heal th. Therefore, we believe that the Arny's renedy, which does not attenpt to prevent exposures to DI MP
bel ow that |evel, violates section 121(b) of CERCLA and section 300.430(e)(9)(iii)(a) of the NCP which
establ i sh protectiveness as a threshold criterion for all CERCLA renedies.

To briefly sunmarize Dr. Calabrese's report, the State believes that the EPA DIMP Health Advisory is
unsupportabl e because it incorrectly disregards the 1979 Aul erich reproductive study on mink in which the
authors noted treatment-rel ated deaths. EPA rejected the Aulerich study for two reasons: (1) the

extrapol ative rel evance of mnk to human toxicity estinmates was unknown: and (2) the background nortality
of m nk confounded any findings of adverse effects in the treated groups. Both of these concerns have
been thoroughly explored by Dr. Cal abrese's research which has been comuni cated to the EPA and the Arny
and is reflected in the 1990 Report at pages 8-51.

Because ni nk have been denonstrated to be an appropriate ani mal nodel; because the control in the

Aul erich study was denonstrated to have behaved consistently with the historical control constructed from
rel evant studi es conducted at M chigan State University, and therefore shoul d be used: and because the

m nk denonstrated a clear, statistically significant dose-response relationship to DIMP, it nust be
adopted as the critical study fromwhich to derive an acceptabl e drinking water standard. Such an
approach is consistent with the rules established by EPA and set forth inits Integrated R sk Infornation
System (I RI'S) which establishes the general nethodol ogy to be used to establish reference doses or



"acceptable daily intake" values and, ultimately, water quality standards. A copy of that nmethodology is
attached. IR S nandates that heal t h-based standards be based on the nost sensitive species investigated
Since no statistically significant adverse effects were noted in EPA's selected critical study using
beagl es and since mnk experienced death in response to exposure to DIMP, the mink study is clearly the
appropriate study upon which to base a standard. Rejection of the mnk study in the face of Dr.

Cal abrese' s conpel |l i ng docunentation is arbitrary and capri ci ous.

To further explain the application of the generally accepted nethodology of RIS to the Aul erich study:
1. ldentify the Lowest (bserved Adverse Effect Level (LQOAEL) in the appropriate aninal study

LOAELs are based upon two considerations, biological and statistical significance. As
denonstrated in Dr. Cal abrese's report the | owest does, 11 ng/kg/day, is the LQAEL
based upon regression analysis of the data. The State agrees with Dr. Cal abrese that
the nore appropriate statistical analysis to apply in this instance is regression, or
trend anal ysis rather than pair-w se conpari son between each dose group and the
control. This is because pair-w se conpari sons can nask treatnent-related effects as
aresult of insufficient statistical power due to relatively snall sanple size

2. Apply appropriate uncertainty factors (UFs)
IRI'S recogni zed four fundamental areas of uncertainty:

LOAEL to NOAEL (no observed adverse effect |evel)
i nterspeci es extrapol ati on

i ntraspecies variation

less than lifetime study duration

oo

The scope of these factors is described in Dr. Cal abrese's 1990 Report at pages
66-69. Each of the factors is given a default value of 10, and all of them must be
applied to the LOAEL identified in the Auterichstudy.

In addition, RIS recognizes that problens with available data may indicate a need
for further reduction of a dose in certain instances. Dr. Cal abrese believes that
because death is a frank effect level (FEL), not a LQAEL, the factor of 10 for LQAEL
to NOAEL extrapolation is insufficiently protective, and therefore recommends an
additional nodifying factor of 5. The State has el ected not to adopt this
recomendat i on because, although toxicologists may legitimately disagree, it is the
prof essional judgenent of CDH that application of the other four uncertainty factors
In this instance results in a sufficiently conservative exposure |evel

3. Calculation of Drinking Water Equival ent Leve

Once an adjusted "NQAEL" is established it remains necessary to cal cul ate an
appropriate drinking water concentration which would ensure that exposure over a 70
year life-span would not result in an exceedance of that NQAEL. This is done based
upon certain exposure assunptions adopted by EPA and explained in the 1990 Report. Dr.
Cal abrese has deviated fromstandard IR S et hodol ogy in two respects: (1) he
recommends that 65 kg, the average body wei ght of wonmen, be used instead of 70 kg.
which is the average of nale and fenml e body wei ghts: (2) he recommends that surface
area scaling be enployed to adjust the mnk dose to a human dose. Al though these
recomendati ons have nerit, CDHis not adopting themat this tine because they have
not yet been incorporated into state and federal regulatory prograns. Accordingly,
based on the above descriptions, an appropriate calculation of a drinking water |eve
for DIMP woul d be:

(1) 11 ng/ kg/ day (LQAEL) = 0. 0011 ng/ kg/ day 10, 000

(2) 0.0011 ny/kg/day x 70 kg x 0.2 = 0.0077 ng/l = 7.7 ng/
2 liters/day 8.0 g/

(0.2 is the source contribution from groundwater)

I'n conclusion, selection of the Aulerich mnk study as the critical study, and application of standard IR'S
met hodol ogy to that study results in a drinking water equivalent |evel of 8 pg/l. This |level should be
incorporated as a renediation goal by the Arny into its Proposed Plan. The treatnent facility should be
operated to achieve a level of no nore than 8 ug/l inits effluent, and the Arny should eval uate the



feasibility of containing the DIMP plune where concentrations exceed 8 ug/l. Were active renediation is
inmpracticable, the Arnmy could ensure the protection of public health by providing an alternative water
supply, and institutional controls to prevent unknowi ng use of the water in contam nated areas.

Response

The U.S. Environmental Protection Agency (EPA) devel oped the Health Advisory for diisopropyl

net hyl phosphonate (DIMP) in 1989 on the basis of an extensive review of nore than 30 existing toxicol ogy
studies involving a variety of aninmal species. EPA's Ofice of Drinking Water re-revi ewed the Health
Advisory, in light of the State's concern, and concluded on March 28, 1990, that "the existing Health

Advi sory val ues and the basis for the values represent the best scientific position for the protection of
human health." The Arny is not in violation of Section 121(b) of CERCLA and Section 300.430 (e)(9)(iii)(a) of
the NCP because the DI MP standard proposed by the State has not been promul gated.

The Arny contends that the EPA acted appropriately when rejecting the Aulerich mnk study as the critical
study on which to establish a human heal th drinking water advisory on the basis of extrapolative relevance to
humans and the confoundi ng i nfl uences of background nortality in mnk. The Arny disagrees with the State's
statenent that I RS nandates that health-based standards be based on the nbst sensitive species tested. IR'S
descri bes through a "concept paper" (IR S Background Docunment 1A - Reference Dose (RfD). Description and Use
in Health R sk Assessnent) the recommended approach to select the nost appropriate critical study and inplies
the use of informed professional judgrment when maeking that selection, particularly when identifying the

ani mal nodel that is nost relevant to humans. EPA uses a panel of high-level peer scientists to make the
critical study selection rather than relying on the opinions of a single individual.

The CDH apparently recogni zes sone of the additional flaws in the health-based D MP standard proposed by Dr.
Cal abrese. The State is correct that Dr. Cal abrese's application of an additional nodifying factor of 5 to
overal |l uncertainty is inappropriate as well as the use of sone exposure paraneters. In fact, the approach as
described by Dr. Calabrese illustrates how unrealistic health-based standards are derived when guidelines
recommended by EPA are followed as an arbitrary yes or no paradigm ignoring informed professional judgment
(peer review) on biological and toxicological relevance.

In accordance with EPA's R sk Assessnent Qui dance for Superfund (RAGS), the Arny used EPA' s Health Advisory
and information contained in the IR'S database to evaluate risk to human heal t h.

e. DI MP Exceedances Past the First Oreek Intercept System

The State is concerned that a portion of the concentrated DI MP plunme has al ready passed the
of fpost intercept system |eaving concentrations of the chenmical, greater than 600 ppb,
unremnedi ated. This concern is conpounded by the fact that the Arny is unaware of the extent
of this plume. Additional characterization of the groundwater downgradi ent of the intercept
systemis necessary. Additional alternatives should then be evaluated to attenpt to capture
this plunme before this high concentration of DIMP contami nation affects a |arger nunber of
domestic wells.

Response

The O f post Groundwater Intercept and Treatnent Systemis |located in areas of highest contam nant
concentrations. The Arny is aware that concentrations of DIMP greater than 600 puts per billion (ppb) have
been reported north of the Ofpost Goundwater Intercept and Treatnent System In that regard, the offpost
remedi al action groundwater nonitoring programw |l be coordinated with the three existing groundwater
nonitoring prograns active in the Ofpost Study Area. These three prograns are (1) the G oundwater Monitoring
Program (2) the InterimResponse Action A nmonitoring program and (3) the private well nonitoring program
Additionally, in the area north of the Ofpost Goundwater Intercept and Treatnent System where DI MP has been
reported to exceed 600 ppb, three nonitoring wells will be replaced and three new nonitoring wells wll be
installed. Replacement wells are being installed for three wells originally in the nonitoring network that
were found to be danaged or destroyed. Two new nonitoring wells will be installed downgradi ent of the First
Creek Pat hway, and one new nonitoring well will be installed downgradi ent of the northern Pathway. The
purpose of the three new nonitoring wells is to aid in assessing the extent of contam nati on downgradi ent of
the O fpost Groundwater Intercept and Treatnent System Data collected fromthese wells and existing wells
will be used to further define the extent of contamination greater than the renediation goals in this area
and assist in determ ning whether nodifications to the design of the Ofpost Goundwater |ntercept and
Treatment System are necessary.

f. The Arny's Definition of the DIMP Pl ume

According to the Proposed Plan, "The Ofpost Study Area was defined to assess potenti al
effects of RVE-rel ated contam nation beyond the RVE boundary. On the basis of north and



northwesterly flow directions of groundwater and surface water, the boundary of the O fpost
Study Area was defined to include the area bounded by 80th Avenue, the South Platte River,
Second Creek and the north and northwest boundaries of RVE " The State believes the

Arny's definition of the Ofpost Study Area is insufficient for two reasons:

First, the Arny has defined the Ofpost Study Area based largely on its own definition of
the area extent of the DOMP plune in the alluvial aquifer. These data include only Arny
nonitoring well data and does not take into considerati on nunerous donestic alluvial and
Arapahoe wells that have consistently contained | evels of DIMP, according to CDH data.

Second, the O fpost Study Area was geographically limted in part by the South Platte R ver
on the west and Second Creek on the east. Historically, the South Platte R ver has been
regarded as a hydrol ogi c barrier which prevented contam nant plunes fromnigrating to the
west side of the river. More recent Arny data reveal s DI MP contami nation on the west side
of the Platte present since 1989. This was confirnmed in April of 1993 by two CDH sanpl es
taken west of the Platte River, near the Arny nonitoring well. In addition, detections of
DIMP in both the alluvial and Arapahoe aquifer adjacent to Second Creek fall well outside
the Arny's plume interpretation, suggesting that the DIMP "plume" is not restricted by the
definition of the "study area".

The State believes that the Study Area be expanded to include a |arger geographic area that
i ncludes all donestic-use and nmonitoring wells that contain concentrations of DI MP.

Response

The delineation of the Ofpost Study Area in the Federal Facility Agreenent (FFA) was agreed to by EPA Arny,
Shell, US. Department of the Interior, U S Departnment of Justice, and the Agency for Toxic Substances

Di sease Registry (the signatories to the FFA). G oundwater cleanup standards are not exceeded in the areas
outside the Ofpost Study Area; therefore, an expansion of the study area i s unnecessary.

The Arny has used and continues to include data fromthe various Arny-sponsored offpost nonitoring prograns
and the private well nonitoring prograns to eval uate which areas are inpacted by RMVE contanination. Al
avai l abl e data is used in devel oping the plune maps.

The Arny will continue to use all avail able donestic use and nonitoring well data and to include, as
appropriate, |locations outside of the Ofpost Study Area in future nonitoring events.

g. Degradation of the Arapahoe Aquifer

The Arny does not address the continued degradati on of the deeper Arapahoe Aquifer. Since
1990, testing by the Arny and the Col orado Departnent of Health has reveal ed w despread
contamnation of this aquifer. O the 70 wells so far tested for DOMP in this aquifer, 42
were bel ow detection levels (BDL), 8 sanples contained Trace anmobunts (defined as <0.5 ppb),
and 20 had neasurabl e anounts ranging from0.5 to 39.7 ppb. This is of concern to the State
because there are a |l arge nunber of domestic Arapahoe wells in the Ofpost area, nost of
whi ch have not yet been sanpled for D M.

On several occasions, CDH has presented to the Arny evidence of wells known to be conduits
of contamination fromthe alluvial aquifer to the Arapahoe aquifer and consequently into
nei ghbori ng Arapahoe wells. For exanple, at a Decenber 11, 1991 neeting, the State pointed
out that well #985 (TCHD ID) was known to be conpl eted over nore than one water bearing
zone consistent with conpletion practices of the tinme of its construction. Based on testing
of several downgradi ent Arapahoe wells and their geographical location with respect to the
DIMP plune in the alluvial aquifer, it was determned that well #985 was acting as a
conduit for inter aquifer conmunication.

The State believes that the Proposed Plan nust protect the integrity of the Arapahoe
Aquifer. To this end, the State believes that it is essential to close, as they are
identified, all wells which are known to be pathways of contam nation to the deeper

aqui fers by evaluating each domestic well an a case by case basis, taking into account the
conpl etion history, geographic |ocation and geol ogy of each candi date.

The State is concerned that further degradation of the Arapahoe Aquifer violates the

Col orado Basic Standards for groundwater, 5 CCR 1002-8, 83.12.5(2)(a). This interim
narrative standard specifically applies to RVE, which lies within the Denver Basin Aquifer
system and provides that groundwater quality shall be maintained at either the anbient
quality as of Cctober 31, 1991, or the Table Val ue Standards. whichever is |ess



restrictive. Since there is no table value standard applicable to DIMP, and the Arny has
mai nt ai ned that the Arapahoe Aquifer is clean, no degradation of the aquifer is permssible
under this section. In addition, further degradation nmust be prevented to conply with the
CBSG 5 CCR 1002-8 § 3.11.5(c)(1)(b). This section requires that organic pollutants nust be
"mai ntai ned at the | owest practicable |evel."

Response

The Arny has incorporated well closure as a conponent of the offpost selected renedy. The criteria for well
closure are presented in Appendi x C of the ROD.

h. Isopropylnethyl Phosphonic Acid (I MPA) in Goundwater and Surface \Water

In 1990 the EPA conpleted a health advisory (HA) for the conpound | sopropylmethyl
phosphonic acid (I MPA). The EPA' s HA concluded that a concentration of 700 ppb is an

all owabl e lifetime exposure |level. The Col orado Departnent of Health (CDH) recently
finalized its review of EPA's HA to ensure that it is protective of human health. This
review identified several areas of concern with the EPA's report and recormends a lifetine
HA for I MPA of 6.0 ppb. CDH s revieww || be distributed to the Parties in the near future.

The State is concerned that based on EPA's HA of 700 ppb, the Proposed Plan may not be
protective of human health and the environment. The State is primarily concerned that the
Arny has not adequately characterized | MPA contamination in the Oflpost Study Area. The
chem cal characteristics of I MPA indicate that the |ikelihood of | MPA contam nation in

of fpost soils is snmall. However, | MPA contamination in the groundwater and surface water

may be inevitable due to the conpound's long half-life, its low partition coefficient, and
the high concentrations of | MPA detected in groundwater onpost. Mreover, it is likely, due
toits simlar chemcal characteristics, the conpound nmay have devel oped a groundwat er plume
typi cal of DI M.

The Arny has been unable to properly characterize the | MPA groundwater plunme and the
levels of IMPA in surface water due to its analytical detection limt. The Arny's current
detection limt of 150 ppb is nmore than 20 tines the state's HA nunber of 6 ppb.

The State urges the Arny to certify an anal ytical nethodol ogy that provides adequate | MPA
characterization to ensure that residents in the Ofpost Study Area are not exposed to
unaccept abl e risks, |f USATHAVA certification cannot be achieved in a tinmely manner, the
Arny should resort to using EPA anal ytical methodology in its characterization of | MPA
contam nati on. Once the characterization of IMPA in the offpost study area has been

conpl eted, the endangernent assessnent and feasibility study nay need to be nodified to

i ncl ude these data.

Response

On the basis of toxicity information summarized in EPA s isopropyl nethyl phosphonic acid (1 MPA) Health
Advi sory and the Integrated Risk Infornation System (I RI'S) database, there is no infornmation to indicate that
I MPA concentrations | ower than 700 ppb may pose a threat to human heal t h.

It is highly unlikely that toxicologically significant concentrations of IMPA will occur in groundwater
because the abiotic formation of | MPA fromdiisopropyl nethyl phosphonate (DI MP) occurs under alkaline
conditions in the presence of heat. IMIAis primarily formed as a biol ogical netabolite of DI MP and excreted
in the urine. The toxicological data on the metabolismof DM indicates that the formation of IMPA is part
of the netabolic elimnation process and not a bioactivation reaction. IMPAis a very polar netabolite that
is nost likely readily elimnated in the urine rather than reabsorbed by the ki dneys and redi stri buted

t hr oughout the body.

The EPA reference dose for | MPA was based on a sinple | MPA subchronic study; however, EPA indicates in IR'S
that the DI MP database can be used to support the toxicol ogical conclusions regardi ng | MPA because nore than
90 percent of the ingested DDMP is rapidly (within 24 hours) converted to | MPA. EPA states that the D MP
studi es showed that DIMP was relatively nontoxic to all species. Additionally, because DIMP is rapidly and
nostly netabolized to IMPA, it is reasonable to conclude that the DI MP adninistered to manmmal s in the studies
was metabolized to | MPA, therefore, the absence of effects fromD MP al so may be considered to indicate an
absence of effects from | MPA

Anal ytical data collected to date in the Ofpost Study Area for | MPA has not indicated that M PA is present
at or above the certified reporting limt (CRL) in groundwater or tap water sanples. The Arny's current CRL
for IMPAis 25 ppb, not 150 ppb. From 1989 through 1992, the | MPA anal ytical nethod used by the Arny for



anal ysis of groundwater and tap water had a CRL of 100 ppb. In 1993, follow ng additional nethod devel opnent,
the CRL was reduced to 25 ppb. The 1993 reporting limt of 25 ppb is 28 times |less than the EPA health

advi sory concentration of 700 ppb. For this reason, the Arny believes it has adequately characterized the
extent of IMPA in the Ofpost Study Area in a manner sufficient to conclude that potential health cffcvt5
from|MPA are m ninal .

The Arny has vigorously pursued the devel opnent of nore sensitive nmethods for the identification of I MPA in
RVE groundwater. The Arny is currently unaware of a standard EPA nethod capable of attaining a reliable
reporting limt near 6 ppb.

The Arny has received the State's evaluation of IMPA toxicity and will be providing additional coments.
i. Point of Conpliance

The Proposed Plan relies on intercept systens | ocated i mediately upgradi ent of O Brian
Canal and sone distance fromthe RVA boundary as the renedy. The Preanble to the

Proposed NCP provides that "EPA's policy is to attain ARARs and TBCs pertaining to
contamnant levels...so as to ensure protection at all points of potential exposure. 53 Fed.
Reg. 51440 (Enphasis added). The NCP, furthernore, clearly states that "renediation |evels
shoul d general ly be attained throughout the contam nated plume." EPA acknow edges,

however, that an alternative point of conpliance may al so be protective in some

ci rcumstances. See NCP C.F. R 8300.430(f)(5)(iii)(A) (1991). The Arny has not denonstrated
that it will achieve protectiveness and ARAR conpliance throughout the plunme, nor has it
made the requisite findings to support an alternative point of conpliance. Therefore, the
Proposed Plan is in violation of the groundwater policy set forth in the preanble to the
NCP. The State contends that ARARs nust be net throughout the plune unless the Arny can
denonstrate technical inpracticability or justify an alternative point of conpliance.

Response

The Arny intends to achieve the remedi ation goals at all points within the contam nated plunme, consistent
with the NCP. The groundwater nodeling conducted by the Arny in support of the remedial alternatives
evaluation in the Ofpost EA/FS report used attai nment of renediation goals as a primary criterion in
assessing time to cleanup for the various renedial alternatives. This information is presented in sumary
formin the Proposed Plan and Volume VI, Section 3.2 of the EA/FS and in detail in Volune VII, Appendix E of
the EA/FS. The area of concern to the State appears to be the portion of the plune that |lies between the
Nort h Boundary Contai nment System (NBCS) and the O fpost G oundwater |Intercept and Treatnment System The NBCS
has been denonstrated to be effective in reducing the contam nant concentrations at the RVA boundary to

neet renediation goals. The purpose of the Ofpost Goundwater Intercept and Treatment Systemis to extract
and treat that portion of the plune that has mgrated past the RVA boundary and that contains contam nants
exceeding the renedi ati on goals. The groundwater nonitoring programinpl enented as part of the selected
remedy will provide the data necessary to evaluate attainment of treatment goals within the plume and to
assess and design nodifications to the treatment system if necessary.

Comment No. 3 - Land Use
a. Gassification of Land Use

Zones 3 and 4 are currently zoned as agricultural/residential. This was the Predom nant use until Shell
Q| Conpany purchased the land in 1991. The Arny, however, has designated the |and use for these zones as
urban residential. The Arny justifies this classification on two grounds. According to Adams County

p! anni ng docunents, the expected future use is presumed to be urban. The other basis, according to the
Arny, is the fact that the majority of this land is presently owned by Shell G Conpany which allegedly
will not sell that |and except for commercial use. By assuning that the future use is urban residential,
the Arnmy has elimnated the consunption of homegrown nmeats. mlk, and eggs fromthe baseline risk
assessnent. thereby reducing the calculated risk and avoi ding remedi ati on. The NCP provi des that both
current and reasonabl e potential exposures nust be considered in the baseline risk assessnent. 40 C. F.R
§300. 430(d) (4) (1991). The Arny has elimnated the current |and use. agricultural, in its evaluation.

Land use controls shoul d be considered as an interi mresponse neasure, or final response
action where a nore aggressive renedy is inpracticable, but should not be considered in
conducting a cunul ative site baseline risk assessment. OSWER Directive 9355.0-30, dated
April 22, 1991 at page 4. The Proposed Pl an does not conply with this guidance or NCP
Preanbl e | anguage to the sane effect: furthernmore, it contains no provisions to ensure that
agricultural/rural residential uses are not allowed to occur in the future. The State
therefore nmaintains that the risk assessnent should include the rural residential scenario
which nore accurately reflects current |and use.



Response

The future | and use scenarios used by the Arny in the risk assessment are highly conservative. For exanple,
the rural residential scenario used in zones 1, 2, and 6 includes all pathways contributing substantially to
potential risk, even though nmost of the total population is not exposed to the agricultural exposure pathways
described in the risk assessment. Shell G| Conpany purchased the land in zones 3 and 4 for Arnmy use in
constructing the O fpost Goundwater Intercept and Treatnment System It is not presently occupied; therefore,
the current zoning designation as rural residential is not applicable. Gven the probability of the
real i gnnent and wi deni ng of 96th Avenue, future devel opnent al ong 96th Avenue will |ikely be commercial/
industrial or urban residential. Based on | ocal agency planning docunents, the Arny sel ected an urban
residential |and use for the risk evaluation as this would result in nore conservative (e.g., higher)
estimated risks than the |ikely commercial/industrial |and use

The Arny disagrees with the interpretation of |and use designations as a type of "land use controls." The
referenced CSWER Directive, on page 4 states:

(t)he cumul ative site baseline risk assessnent should include all nedia that the
reasonabl e maxi mum exposure scenari o indi cates are appropriate to conbi ne and
shoul d not assume that institutional controls or fences will account for risk reduction

The future |l and use designation of urban residential was not presented as, nor was it intended to be
interpreted as, an institutional control. Follow ng the purchase of these properties by Shell G| Conpany,
the current land use is vacant, not rural residential, as no individuals currently reside in these zones. The
| and use designation is nmade only to assess the types of potential exposure pathways. These designations are
nmade in accordance with the National Contingency Plan, which states that the baseline risk assessnent nust

|l ook at a reasonable future | and use. The Arny believes that urban residential is a reasonable future |and
use designation, in accordance with R sk Assessment Quidance for Superfund, one of the key factors in
deternmining potential future land use is an evaluation of planning and zoni ng docunents. The | and use

desi gnations and pl ans were established by the appropriate jurisdictional agencies, not by EPA or the Arny.
Eval uation of current zoning regul ations, discussions with |local planning officials, exam nation of future

Il and use master plans for the city and county, and visual surveys were used to establish |and use scenari os.
These designations are supported by established zoning, planning maps, and pl anni ng docunents

b. Institutional Controls

Zones 2, 3, and 4 are the nost contam nated zones in the Ofpost study area. Because risks
fromsoil and groundwater contam nation exceed acceptable |evels in these zones, either
remedi ation or institutional controls are necessary in order to conply with CERCLA' s
prescription that remedi es be protective. A nere prom se by a responsible party not to sel
the property until the remedy is conplete would not be enforceable and therefore does not
ensure protectiveness. Institutional controls could be used to prevent exposure during the
renedi ation period. For exanple, restrictions nay need to be inposed to prevent the
construction of any wells for the purpose of supplying drinking water from contam nated
aqui fers. The State Engineer, for instance, has the authority to deny well permts |ocated
"closer than 100 feet fromthe source of contamnants..." 2 CCR-2. Rule 10.2.1 (1988).

The NCP specifically encourages the use of institutional controls and deed restrictions as a
suppl enent to "engi neering controls as appropriate for short-and | ong-term managenent to
prevent or limt exposure to hazardous substances, pollutants, or contam nants." 40 C F. R
§300.430 (a)(1)(iii)(D)y. This section enphasizes, however, that institutional controls are
not appropriate as a substitute for active response neasures such as treatnent and/or

contai nment of source material, and renediation of groundwaters. Id

Thus, the State continues to urge that aggressive cleanup be undertaken to conply with the
prescriptions of section 121 of CERCLA, as well as the NCP. To the extent that such
remedi es are inpracticable or do not ensure protection of human health in the interim
however. institutional controls nust be adopted to suppl ement the sel ected remnedy.

G herwi se, the Proposed Plan will not neet the NCP's threshold criterion of protectiveness

Response

Institutional controls have been added as a conponent of the selected renmedy. Appendi x B of the ROD provides
an evaluation of the institutional controls available and their applicability.

Commrent No. 4 - Applicable. Relevant and Appropriate Requirenments (ARARS)



The State of Col orado has consistently identified the Colorado Basic Standards for G oundwater (CBSG, 5
C.C.R 1002-8, Section 3.11.0 et seq., and the Col orado Basi ¢ Standards and Met hodol ogi es for Surface Water,
(CBSM, 5 CCR 3.1.0 et seq. as ARARs. These standards were identified in a tinely manner, as is required
by the NCP. Al though the Arny has previously recogni zed the CBSG as ARARs at interimresponse actions at the
Rocky Mountain Arsenal (RMVE), (See footnote 2, infra. the Arny has failed to acknow edge the CBSG or the CBSM
as ARARs for the offpost operable unit at RMVE according to the of/Post Endangernment Assessnment/Feasibility
Study (EA/FS). 1

The NCP provides that in order to be recogni zed as ARARs, state standards nust fulfill several requirenents:
they nust be promul gated; they nust be nore stringent than the conparable federal standards; and they nust be
either "applicable" or "relevant and appropriate". NCP, 40 C. F. R 8300.400(g)(4) (1991). Applying these
criteria to the CBSG and the CBSM it is clear that these standards are ARARs, and that unless they are
explicitly waived according to the six criteria set forth in 8121(d)(4) of CERCLA, these regul ati ons shoul d
formthe basis for the cleanup of the of fpost operable unit at the Rocky Muntain Arsenal.

Response

The Arny has recogni zed all state laws and regul ations that neet the applicable or relevant and appropriate
requi renent (ARAR) criteria under the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA) and the NCP. After extensive discussion with all the parties, the Arny has concluded that the

Col orado Basic Standards for G oundwater (CBSGs) do not nmeet the ARARs criteria because of inconsistent
application and anbi guous | anguage. ARARs for the O fpost Cperable Unit are based on federal drinking water
standards and are protective of human health. In nost cases, the treatnent goals for the of fpost and boundary
treatment systens exceed the drinking water standards.

CERCLA expressly provides that state standards can be ARARs at a site. However, only those standards that are
nore stringent than federal requirements may be considered. In addition, the state standards nust be

promul gated (i.e., the requirement nust be of general applicability and legally enforceable). Finally, the
requirenents nust be identified in a tinely manner by the particular state (40 Code of Federal Regul ations
[CFR] Section 300.400[g][4]).

Regul ati ons promul gated pursuant to the Col orado Water Quality Control Act, Col orado Revised Statutes (CRS)
Sections 25 - 8 - 10 1, et seq., establish standards for groundwater (5 Code of Col orado Regul ati ons [ CCR]
1002-8, Section 3.11.0). A key aspect of the regulation is that Tables 1 through 4 standards are not
autonatically applicable to groundwater (Section 3.11.7[A]), but apply only if the aquifer has been
classified in accordance with Section 3.11.4.

Most aquifers in the state are unclassified. Consequently, the Water Quality Control Conm ssion (Conmi ssion)
promul gated the interimnarrative standard (Section 3.12.5) for five specified aquifer systens to avoid
degradation of water quality prior to aquifer classification. Each of the five identified aquifers nust neet
the standards in Tables 1 through 4 or the anmbient quality as of October 30, 1991, if it was |ess
restrictive, until the aquifers are classified and nunerical standards are adopted.

The Commi ssi on promul gated a second group of groundwater standards that are applied differently than the
standards in Tables 1 through 4. These statew de standards (Section 3.11.5[C]) include water quality
standards for radioactive materials and interimstandards for organic pollutants (Table A), including
chloroform Table A standards differ fromthe standards in Tables 1 through 4 in an inportant way. Table A
standards are automatically applicable to all state groundwater (Section 3.11.7[A]). The Conmmi ssi on

recogni zed that the autonatic application of Table A standards can |ead to unnecessarily overprotective and
technically inpracticable results at contam nated sites and added exceptions to the regulation for

remedi ation activities at CERCLA sites, Resource Conservation and Recovery Act (RCRA) sites, and underground
storage tank (UST) sites. The CERCLA exception, Section 3.11.5(C)(5)(a), states the followi ng:

1 The Arny states in the EA/FS that the CBSG are not ARARs because the water near the Arsenal has not been
classified. The Arny ignores the fact that the Tabl e Value Standards apply to the aquifer near the Arsenal
pursuant to an interimrule which applies the Table Value Standards to all unclassified aquifers. See, CBSG
5 CCR 1002-8, 83.12.5 (1). The Arny disnisses the statew de interimorganic standards by stating, w thout
further explanation, that they are not ARARs because they are anbi guous and inconsistently applied. The Arny
has not indicated to the State how these standards are anbi guous, or given exanpl es of inconsistent
application. The Arny also states that the CBSM are not ARARs because the remedy does not discharge to
surface water. This analysis fails to recognize that the CBSM are chenical -specific ARARs as well as
action-specific ARARs. they are therefore used to determ ne whether renedial actions are necessary to protect
human health and the environnent from unacceptable risks due to exposures to concentrations exceeding State
standards. Such an eval uation shoul d be conducted for offpost surface water bodies.



Nothing in this regulation shall be interpreted to preclude ... [a]n agency responsible for

i npl enentati on of the Conprehensive Environnental Response, Conpensation and Liability Act

(CERCLA), 42 U.S.C. 9601, et seq., as anended, fromselecting a remedial action and a point of
conpliance that are nore or |ess stringent than woul d be achi eved by conpliance with the statew de
nureri cal standards established in this subsection, or alternative site specific standards

adopted by the Conmi ssion, when a determnation is made that such a variation is authorized pursuant
to the applicable provisions of CERCLA

Sections 3.11.5(C)(5)(b) and (c) provide simlar exceptions for corrective actions under RCRA Subtitle C
(hazardous waste treatnent, storage, and disposal facilities) and Subtitle I (UST sites), respectively.

Section 3.11.5(C)(5) is internally consistent only if the Commission intended not to inpose the interim
organi c standards in Table A as cl eanup standards. According to the regulations, the interimorganic
standards automatically apply on a statew de basis, except at CERCLA, RCRA, and UST sites where "certain
federal regulatory determ nations regarding groundwater quality would not be superseded by the Conm ssion's
standards" (Section 3.11.10[B]). In promulgating the Table A exceptions, the Conm ssion recogni zed t hat

i npl enenting agencies are nore famliar with site-specific conditions and are in a better position to

determ ne the appropriate cleanup standards. By not inposing unnecessarily stringent application of the Table
A standards, the Comm ssion sought to show "explicit deference to certain federal regulatory prograns, which
may apply different standards" (Section 3.11. 10[11]).

The Armny concludes that the CBSG interimorgani c standards are not ARARs for two reasons. First, the CERCLA
exception in Section 3.11.5(C)(5)(a) applies to renmedial actions authorized under CERCLA that are nore or

| ess stringent than woul d be achi eved by conpliance with the statew de standards. As a result, the overall
effect of the statew de standard and accompanyi ng exceptions is a state regulation that is only sonetines
nore stringent than a federal requirenent.

CERCLA only considers state standards that are stricter at all tines as potential ARARs. Therefore, by
definition, the interimorganic standards are not ARARs at Superfund sites.

Second, the CBSG interimorgani c standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirenment in CERCLA for state requirenents to be ARARs is that they nust be

promul gat ed standards, which neans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicabl e throughout the state, except at CERCLA, RCRA, and UST sites. In those

i nstances, the relevance of the standards is determned by the renedial sites. It is hard to understand how
the standard could be | egally enforceabl e when the Conmi ssi on added | anguage specifically ensuring that the
standards may or may not be nmet at CERCLA sites.

a. Pronul gat ed

"Pronul gated" State requirenents include those which are enacted by State |egislative bodies
or adopted as regulations by State agencies pursuant to formal rul emaking proceedings, as is
the case with the CBSM and the CBSG According to the NCP, the standards nust al so be
generally applicable, and legally enforceable. 40 C.F.R § 300.400(g)(4) (1991).

1. Legal | y Enforceabl e:

State standards are "legally enforceable", according to the preanble to the proposed
NCP if they "contain either specific enforcenment provisions, or are otherw se
enforceabl e under state law " 53 Fed. Reg. 51437-38. They nust also be issued in
accordance with procedural rules. 40 C. F.R 88300.400(g)(4) and (5) (1991).

The enabling statute for the Water Quality Control Comm ssion makes it clear that the
regul ati ons pronul gated by the Commi ssion, including the CBSG and the CBSM are
enforceabl e standards to be applied throughout the State of Col orado. See

25-8-102, 25-8-204(4) C R S., (1989 Repl. Vol.). The regul ations promul gated by the
Conmi ssion are used not only by the Division of Water Quality Control, but also by the
other "inplenenting agenci es" such as the Ofice of Mned Land Recl anation, the State
Engi neer, the Ol and Gas Conservati on Conm ssion, agencies responsible for RCRA
enforcement, as well as by other state agencies. 25-8-202, CR S., (1992 Supp.).

These regul ations are formally promul gated pursuant |oan "on the record" adm nistrative
rul emaki ng proceedi ng. which includes notice and coment, according to the provisions
of the rules of the Water Quality Control Conm ssion and the Col orado Adm nistrative
Procedure Act. 24-4-101 et. sea., CRS.,(1988 Repl. Vol., and 1992 Supp.). See

general Iy, CERCLA Conpliance with other Laws Manual, Part 11, pages 7-2 through 7-4.



Response
See response to Comment No. 4, part 1, given above.
2. Cenerally Applicable:

The preanble to the proposed NCP explains that the term"generally applicable" neans
that potential state ARARs nust be applicable to all renedial situations described in
the requirenent, not just CERCLA sites. 53 Fed. Reg. 51437-38. The CBSM and the CBSG
are used as the appropriate cleanup standards in state cleanup and enforcenent actions,
as well as at other CERCLA sites within the State of Colorado. The regul ations therefore
fulfill the "general applicability" requirement set out in the NCP.2

Response

The state clains in its Novenber 20, 1992, letter that the U S. D strict Court for Colorado held that the
CBSG are applicable requirenments under CERCLA (Colorado v. lIdarado Mning Co., 707 F. Supp. 1227 [D. Col o.
1989]). In its proper context, the case does not hold that the interi morganic standards are ARARs. First,
the case nmerely points out that the State of Colorado identified the CBSG as an ARAR in its Record of

Deci sion (ROD). Second, the case did not address the Table A interimorganic standards or the CERCLA
exception in Section 3.11.5(C) (5) because those provisions were pronul gated after the case was deci ded.
Therefore, the lIdarado case has very little relevance to the application of the Table A standards to the
O f post QU

b. More Stringent

A conparison of the nuneric chem cal -specific standards contained in the CBSG and the

CBSM as well as the narrative standards in both regulations, reveals that in many instances
the Col orado Basic Standards are nore stringent than the conparabl e federal standards. The
State has tinely identified the nore stringent state standards applicable to specific
contami nants at the Rocky Mountain Arsenal that are to be recognized and applied as ARARS. 3

Response

The Arny disagrees with the State's contention that CBSG standards are nore stringent for many of the
chemcals listed by the State. These include aldrin, carbon tetrachloride, chloroform 1, 2-dichloroethane,
and dieldrin. For these conpounds, the Arny's cleanup standards are the respective certified reporting limts
(CRLs) .

C. Applicabl e Requirenents
According to the NCP, "Applicable Requirenents”

nmeans those cl eanup standards, standards of control, or other substantive environ-
nmental protection requirements, criteria or limtations promul gated under federal
environmental or state environmental or facility siting law (sic) that specifically
address a hazardous substance, pollutant, contam nant, remedial action, |ocation, or
ot her circunmstance at a CERCLA site.

2 There are nunerous state conpliance actions as well as CERCLA sites in which the CBSG have been used as a
cl eanup standard. See, letter fromPaul R Tourangeau (AGD, to Elizabeth T. Wald

(EPA), dated Novenber 20, 1992, for some of these exanples. This letter is hereby incorporated

into these comments by reference. EPA recently affirnmed that the CBSG are ARARs at the

CERCLA Wastewater InterimResponse Action at the Arsenal. See, Comments on Shell's Request to

Modi fy CERCLA Wastewater | RA ARARs, attached to letter from Connally Mears (EPA) to

Charles F. Scharmann (Arny), also incorporated by reference. The State does not understand how

EPA can ignore the ARARs for the offpost operable unit while simultaneously recognizing these

standards as ARARs at another action at the sane site.

3 The chemicals for which the State standards are nmore stringent include: aldrin, carbon tetra-
chloride, chloroform 1,2-Dichloroethane, dieldrin and nanganese.



40 C.F.R §300.5 and 300.400(g) (1) (1991).

In deternmining if a requirenent is applicable, the Proposed NCP offers sone further
gui dance. Several jurisdictional prerequisites nmust be consi dered:

a. Wo, as specified by the statute or regulation, is subject to its authority;
b. The activities the statute or regulation requires, directs or prohibits:

c. The substances or places within the authority of the requirenment; and

d. The time period for which the statute is in effect.

53 Fed. Reg. 51436

The CBSG and CBSM are state standards which specifically address the nmajority of

chemical s of concern at the Rocky Mountain Arsenal. The regul ations set standards for those
chem cal s in groundwater and surface water, the former being the prinmary nedi um of concern

in the of fpost operable unit. These standards have been applied as both cleanup and anti -
degradation standards, and nust be conplied with by any person exercising control over the
rel evant type of water. The regulations are currently in effect. CBSG and CBSM are

therefore applicable to the Arsenal, and nust be adopted as the appropriate standards for the
remedi al action.

The preanble to the Proposed NCP also nake it clear that there is no discretion in the

sel ection of ARARS when a standard is applicable. "Applicable requirenents are identified
by a largely objective conparison to the circunstances at the site; if there is one-to-one
correspondence between the requirenent and the circunstances at the site, then the
requirenent is applicable." 53 Fed. Reg. 51436-37

Response

The Arny has reviewed the regul atory | anguage of the CERCLA exception in Section 3-11.5(C)(5)(a) and the
acconpanyi ng Basis and Purpose, published by the Commission. A careful reading of both sources indicates that
t he Commi ssion did not pronmul gate the CBSG interimorgani ¢ standards as nandatory cl eanup standards, but
rather as levels to be utilized by renedial authorities when appropriate

The regul ation states that it does not preclude an inplenmenting agency (e.g., the Arny) fromselecting a
remedi al action (e.g., the selected remedy for the Ofpost QJ) that is |less stringent than woul d be achi eved
by the interimorganic standard. Further, a determ nation nust be made that the selected renedial action is
authori zed by CERCLA. Several inportant points can be drawn fromthe regul ation

First, the renedial site exceptions in Section 3.11.5(C(5) are nore than nerely preenption statenents, In
its Novenber 20, 1992, letter, the State suggests that the provision states the obvious, that the CBSG does
not preenpt CERCLA. The Arny agrees with the State that the Conmission did not intend for the CBSG to preenpt
CERCLA. But that is only the starting point for interpreting the regulation. The state appears to have
ignored the renainder of the regulatory |anguage in Section 3.11.5(C) (5)(a).

Second, conpliance with the CBSGinterimorganic standards is not required at renedial sites. The regul ation
does not state that the inplenmenting agency nust use the statew de standards. Instead, the regulation is
witten not to preclude an inplenmenting agency fromchoosing to use the statew de standards. This is a
critical distinction not addressed by the State. The Conmi ssion is enphasizing that the interimorganic
standards are not nmandatory at certain renedial sites, but can be used if the inplenmenting agency elects to
use them The | ogical conclusion is that the interimorganic standards do not apply automatically to CERCLA,
RCRA, and UST sites, where their use is ultimately deternined by the remedial authority at the site.

Third, the CERCLA waiver provision is not the sole nechanismfor not inplementing the CBSG interimorganic
standards. The regulation explicitly states that the renedial action, not a chemical-specific standard

sel ected by the inplenenting agency can be nore or less stringent than a renedial action that achieves the
CBSG interimorganic standard. By referring to the authority of the inplenenting agency to select the renedy,
the Commi ssion is obviously giving the exception a broader application than just the statutory waivers in
CERCLA. Rather, the Commission is |leaving the decision to apply the Table A standards to the agency

aut hori zed under CERCLA to select the renedial action. This logically leads to the conclusion that the
interimorgani c standards are not cleanup standards, but merely guidance levels that may or may not be met at
CERCLA, RCRA, and UST sites where statutory standards protective of the environment are already incorporated
into the renedi al process.



Section 3.11.5(C)(5) is internally consistent only ff the Commi ssion intended not to inpose the interim
organi c standards in Table A as cleanup standards. According to the regulations, the interimorganic
standards autonmatically apply on a statew de basis, except at CERCLA, RCRA, and UST sites where "certain
federal regulatory determ nations regarding groundwater quality would not be superseded by the Conmm ssions's
standards' (Section 3.11.10[B]). In promulgating the Table A exceptions, the Conm ssion recogni zed t hat

i mpl enenting agencies are nore fanmiliar with site-specific conditions and are in a better position to
deternmine the appropriate cleanup standards. By not inposing unnecessarily stringent application of the Table
A standards, the Comm ssion sought to show "explicit deference to certain federal regulatory prograns, which
may apply different standards" (Section 3.11.10[H).

The Arny concludes that the CBSG interimorgani ¢ standards are not ARARs for two reasons. First, the CERCLA
exception in Section 3.11.5(C) (5)(a) applies to renedial actions authorized under CERCLA that are nore or

| ess stringent than woul d be achi eved by conpliance with the statew de standards. As a result, the overall
effect of the statew de standard and accompanyi ng exceptions is a state regulation that is only sonetines
nmore stringent than a federal requirement. CERCLA only considers state standards that are stricter at all
tines as potential ARARs. Therefore, by definition, the interimorganic standards are not ARARs at Superfund
sites.

Second, the CBSG interimorgani c standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirement in CERCLA for state requirements to be ARARs is that they nust be

promul gat ed standards, which nmeans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicable throughout the state, except at CERCLA, RCRA, and UST sites. In those

i nstances, the relevance of the standards is determned by the renedial sites. It is hard to understand how
the standard could be legally enforceabl e, when the Conm ssion added | anguage specifically ensuring that the
standards may or may not be net at CERCLA sites.

d. Relevant and Appropriate

The State contends that the CBSG and the CBSM are applicable to the Rocky Muntain

Arsenal of fpost operable unit. Regardless. they are, at a nminimum 'relevant and appropri-
ate." The NCP defines "relevant and appropriate” as those cl eanup standards, standards of
control, and other substantive requirenents, criteria, or limtations pronul gated under
federal environmental or state environnental or facility siting laws that, while not
"applicable" to a hazardous substance, pollutant, contam nant, remedial action, |ocation, or
ot her circunstance at a CERCLA site, address problens or situations sufficiently simlar to
those encountered at the CERCLA site that their use is well suited to the particular site.

40 C. F.R 8300.5(1991).

It has been suggested that the CBSG and the CBSM are not ARARs because they do not
specifically state that they are cleanup standards. These standards are being used by the
Water Quality Control Division, as well as by the other inplenmenting agencies as cl eanup
standards, thereby |l eading to the conclusion that the regulations are 'rel evant and
appropriate". 4

The NCP includes eight factors to be considered in determ ning rel evance and appropri at eness:

i . The purpose of the requirement and the purpose of the CERCLA action;

ii. The nmediumregulated or affected by the requirement and the nedi um cont am nated or
affected at the CERCLA site;

iii. The substances regul ated by the requirenent and the renedial action contenpl ated at
the CERCLA site;

iv. The actions or activities regulated by the requirenent and the renedi al action contenpl ated
by the CERCLA acti on;

4 It has al so been suggested that the regulations are "nmerely" anti-degradati on standards. This
| abel , however, does not mean that the regul ati ons are not ARARS. Both the NCP and EPA gui dance
make it very clear that anti-degradation statutes ace frequently ARARs. See, Preanble, 55 Fed.
Reg. 8746, and CERCLA Conpliance with Gher Laws Manual: Part |I, pages 7-28, and 7-30.



v. Any variances, waivers, or exenption of the requirenent and their availability at the
CERCLA site;

vi. The type of place regul ated and the type of place affected by the rel ease or CERCLA
action;

vii. The type and size of structure or facility regulated and the type and size of
structure or facility affected by the rel ease or contenplated by the CERCLA action;

viii. Any consideration of use or potential use of affected resources in the requirenent
and the use or potential use of the affected resource at the CERCLA site.

40 C.F.R 5300.400(g) (2) (1991).

An exam nation of these eight factors |eads to the conclusion that the CBSG and the CBSM are rel evant and
appropriate. The nedia, the substances, the actions, the type of place, the use and potential use of the
affected resources which are covered by the CBSG and the CBSM are identical to those at the Rocky Muntain
Arsenal . These regul ations are therefore "relevant and appropriate."

Thus, the CBSG and the CBSM fulfill all the prerequisites to be ARARs under the NCP. They are pronul gat ed
state standards, both generally applicable and legally enforceable; they are nore stringent than the rel evant
federal standards; and they are applicable or relevant and appropriate. It is therefore contrary to CERCLA
and the NCP to fail to identify themas ARARs and to apply the less stringent federal standards as the basis
for cleanup at RVA's of fpost operable unit!

Response
See response to comrent to Conment No. 4 Part c given above.
e. Secondary Maxi mum Contam nant Level s

The Arny in its Proposed Plan has failed to acknow edge secondary MCLs as ARARs. The
secondary MCLs, pronul gated pursuant to the Safe Drinking Water Act, 42 U. S. C 300g-1(c)
(1992), address a contam nant”(A) which adversely affect the odor or appearance of such
wat er and consequently may cause a substantial nunber of the persons served by the public
wat er supply to discontinue its use, or (B) which nay otherw se adversely affect the public
wel fare." 42 U S.C. 300(f)(2) (1992). The secondary MCLs, while not federally enforce-

abl e, are neverthel ess relevant and appropriate as "guidelines for the States.”" 40 CF. R
143.3 (1992). The State of Col orado, noreover, has pronul gated secondary drinki ng water
standards, and incorporated those standards in the Col orado Basic Standards for G ound-
water. 5 C.C R 1002-8, Table 2. The nuneric standards contained in Colorado's regul ati ons
are the sane as in the federal regulations. The State mai ntains that these standards are
ARARs, and nust be addressed by the Arny in the Proposed Plan. Specifically, chloride

sanpl es since June 1992 show exceedances of the secondary standard of 250 ppm during the
3rd and 4th quarters of 1992. Likew se, fluoride and manganese data illustrate a history of
exceedances of their secondary MCLs of 2 and 500 ppm respectively.

Response

Regul ati ons promul gated pursuant to the Col orado Water Quality Control Act, Colorado Revised Statutes (CRS)
Sections 25-8- 101, et seq., establish standards for groundwater (5 Code of Col orado Regul ations [ CCR]
1002-8, Section 3.11.0). These regul ations create a systemfor classifying groundwater and adopting water
quality standards to protect existing and potential beneficial uses (Tables 1 through 4). Goundwater is
categorized into five classifications on the basis of use (Section 3.11.4[A]). Standards specified in the
regul ation are then applied to the classified aquifer (Tables 1 through 4; e.g., human heal th standards,
secondary drinking water standards, agricultural standards, and total dissolved solids [TDS] water quality
standards). A key aspect of the regulation is that Tables 1 through 4 standards are not automatically
applicable to groundwater (Section 3.11.7[A]), but apply only if the aquifer has been classified in
accordance with Section 3.11.4. Since the of fpost aquifers have not been classified by the State, Tables 1
through 4 are not automatically applicable.

5 The Arny has previously raised the question of whether 5 C. C.R 1002-8, 83.11.5 (Q(5)(a), constitutes a
"CERCLA exenption" fromthe provisions of the CBSG That section of the CBSG nmerely states the obvious, that
when CERCLA dictates a standard other than that prescribed in the regul ations, CERCLA is not preenpted by the
CBSG See Letter from Paul R Tourangeau (AGD), to Elizabeth T. Wald (EPA), dated November 20, 1992,
responding to a request for clarification of the general applicability and | egal enforceability of the CBSG



The Water Quality Control Conm ssion (Conm ssion) also promulgated the interimnarrative

standard (Section 3.12.5) for five specified aquifer systems in order to avoi d degradati on of water quality
prior to aquifer classification. Each of the five identified aquifers nmust neet the Tables 1 through 4
standards or the anbient quality as of Cctober 30, 1991, if it was less restrictive, until the aquifers are
classified and nunerical standards are adopted. However, the O fpost Study Area does not fall wthin any of
the five specified aquifer systens; consequently, Tables 1 through 4 (including the secondary drinking water
standards in Table 2) do not apply.

Comment No. 5 - Surface Water

The Arny's O fpost Proposed Plan indicates that no active renmediation is planned for surface water offpost;
the Arnmy maintains that surface water will be cleaned up as a result of groundwater renediation. The Arny has
not provided any estimation of howlong this will take; nor is any future sanpling planned to verify this
expected i nprovenent of surface water quality.

According to the surface water data available for First Oreek, contam nants of concern such as

chlordane, dieldrin, endrin and DDT exceed the state aquatic |life chronic standards. As the Arny

readily adnmits in the Ofpost Endangernent Assessment/Feasibility Study Final Report, page Il1I-

5-30, "chlordane, dieldrin, fluoride and DDT appear to present a potential for an adverse effect to aquatic
life in First Creek, based on a conparison of exposure point concentrations in surface water to TRV s
(chronic AWX values) for aquatic life." The State believes that these contam nants shoul d be addressed in
the O f post Proposed Pl an.

The State agrees with the position that EPA took on this issue a year ago. "The Arny has not provided an

obj ective eval uation of possible alternatives for the remedi ati on of the contam nated surface water other
than concluding that the renediation of the groundwater would renedi ate the surface water. The tinefranme and
costs for renediation of surface water are not identified, even within the context of the renediation of the
groundwat er, since a portion of these elenents reside in the renediation costs and time frane for the Onpost
QU, for which the FS has not yet been prepared." (See, letter fromConnally Mears, EPA, to Kevin Blose, U S.
Arny, dated May 6, 1992).

The Arny has justified its failure to exanine alternatives for surface water cleanup of fpost mainly by
stating that because First Creek is a gaining streamin the offpost area, the Creek will be eventually

cl eaned up as the groundwater is flushed by the North Boundary Contai nnent System In the Arny's response to
a state comment (O fpost Endangernent Assessnent/Feasibility Study, Proposed Final Report, Vol. 8, pg.78) the
Arny states: "Goundwater interaction with First Oreek surface water is known to occur in First Oreek between
the northern RVE boundary and the confluence of First Creek with O Brian Canal. This interaction of offpost
groundwater with First Creek surface water is quite conplex. Seasonal fluctuations in the water table and
seasonal fluctuations in First Creek flowrate result in gaining and |osing stretches of First Creek, that
vary tenporally. Further, slight variations in the water fable elevation and in the First Creek stream

el evation along the length of First Creek result in spacial variations in stretches identified as gai ning or

| osi ng i ndependent of the season.” The Arny also states on pg. 76 of the sane volune: "The secondary source
of surface water in First Creek offpost is watershed runoff." The State agrees that remediation of

groundwat er shoul d have a positive net effect on surface water quality offpost. Gven the conplexity of
groundwat er/ surface water interaction offpost and the potential contribution of contamnation resulting from
overland flow during stormevents, however, the State remains concerned with the | ack of consideration given
to the surface water nediumby the Arny. The State believes the Arny shoul d eval uate renmedial alternatives in
order to meet state surface water quality standards in First Creek. In addition, we urge the Arny to commt
to future sanpling to ensure these standards are achi eved.

Response

Gven that the following three factors point to continuing beneficial inpacts to offpost water quality, the
Arnmy is conmmitting to an ongoi ng surface-water nonitoring programto track the cleanup of offpost surface
water: (1) remedi ati on of groundwater should have a beneficial effect on of fpost surface-water quality, (2)
contani nant concentrations are | ower during stormevent runoff periods (Surface Water Conprehensive
Moni t ori ng Program Annual Report for 1989 [R L. Stollar & Associates, and others, 1990]), and (3) the Arny
has committed to closing the onpost sewage treatnent plant, thus elimnating a possible source of

contam nants in the First Oreek surface water drainage.

The conponents of the of fpost surface-water nmonitoring programw Il be contained in a report to be conpl eted
foll owi ng conpletion of the ROD. The RCD contains the Arny conmitment to both surface-water and groundwater
nmonitoring prograns in the of fpost area as a conponent of the sel ected renedy.



Appendi x A-4
U S. DEPARTMENT OF THE ARWY
RESPONSES TO REG ON VI I U S. ENVI RONVENTAL PROTECTI ON AGENCY
COWENTS REGARDI NG THE ROCKY MOUNTAI N ARSENAL
OFFPCST PROPCSED PLAN
JUNE 17,1993

GENERAL COMMVENTS
Comment No. 1 - Irondal e Boundary Control System (|BCS)

Along with the north and northwest boundary control system the IBCS nust al so be committed by the O f post
Record of Decision (ROD) to continue to operate as required in the Federal Facilities Agreement (FFA). W
understand this om ssion fromthe Proposed Plan to be unintentional.

Response

Conti nued operation of the Irondal e Boundary Contai nnent System has been included as a conponent of the
selected renmedy in the O fpost Record of Decision (ROD).

Comrent No. 2 - Continued Operation of Three Boundary Systemns

The OFfpost ROD will have to select the Federal Facilities Agreenment requirenment at Section 2.7 (regarding
ground water quality flowing offpost). The three boundary systens nmust be required to continue operation, as
necessary to acconplish that obligation.

Response

Conti nued operation of the three boundary contai nment systens is required as part of the selected renedy in
the O f post ROD.

Commrent No. 3 - Acknow edging the State Ground Water Regul ati ons as Legal Standards:

EPA consi ders the Col orado Basic Standards for Gound Water (CBSGs) to be Action Specific ARARs (and has
adopted them on other Superfund sites, as well as for RVA I RAs). EPA' s use of this regulation as an Action
Specific ARARis to require that cleanup activities do not degrade the quality of existing ground water
during response activities. This is consistent with such ARARs as Section 7020 of RCRA, which are established
to inprove ground water quality without setting specific standards. EPA al so believes that the CBSGs shoul d
be used to establish chenical specific remediation |evels. The clear |anguage of the regulation allows for
the establishnent, for CERCLA, RCRA, and UST sites, of cleanup |levels which differ fromthe standards set
forth in the Tables, therefore, those tables do not provide a chem cal specific nunerical standard for CERCLA
actions. Neverthel ess, chem cal specific cleanup | evels should be derived using the site specific exenption

| anguage and the procedure provided by the CBSGs to set protective |levels for cleanup.

Response

The Arny has recogni zed all state laws and regul ations that neet the applicable or relevant and appropriate
requirenent (ARAR) criteria under the Conprehensive Environnmental Response, Conpensation, and Liability Act
(CERCLA) and the National G| and Hazardous Substances Pollution Contingency Plan (NCP). After extensive

di scussion with all the parties, the Arny has concluded that the Col orado Basic Standards for G oundwater
(CBSGs) do not neet the ARARs criteria because of inconsistent application and anbi guous | anguage. ARARs for
the O f post Operable Unit are based on federal drinking water standards and are protective of human heal t h.
In most cases, the treatment goals for the of fpost and boundary contai nment systens are nore protective than
the drinking water standards.

CERCLA expressly provides that state standards can be ARARs at a site. However, only those standards that are
nore stringent than federal requirements may be considered. In addition, the state standards nust be

promul gated (i.e., the requirenent nust be of general applicability and legally enforceable). Finally, the
requirenents nust be identified in a tinely manner by the particular state (40 Code of Federal Regul ations
[CFR Section 300.400[g][4]).

Regul ati ons promul gated pursuant to the Col orado Water Quality Control Act, Col orado Revised Statutes (CRS)
Sections 25-8-101, et seq., establish standards for groundwater (5 Code of Col orado Regul ations [CCR] 1002-8,
Section 3.11.0). A key aspect of the regulation is that Tables 1 through 4 standards are not automatically
applicable to groundwater (Section 3.11.7[A]), but apply only if the aquifer has been classified in
accordance with Section 3.11.4.



Most aquifers in the state are unclassified. Consequently, the Water Quality Control Conm ssion (Conmi ssion)
promul gated the interimnarrative standard (Section 3.12.5) for five specified aquifer systens to avoid
degradation of water quality prior to aquifer classification. Each of the five identified aquifers nmust neet
the standards in Tables 1 through 4 or the anmbient quality as of Qctober 30, 1991, if it was |ess
restrictive, until the aquifers are classified and nunerical standards are adopted.

The Commi ssi on promnul gated a second group of groundwater standards that are applied differently than the
standards in Tables 1 through 4. These statew de standards (Section 3.11.5[C]) include water quality
standards for radi oactive materials and interimstandards for organic pollutants (Table A), including
chloroform Table A standards differ fromthe standards in Tables 1 through 4 in an inportant way: Table A
standards are autonatically applicable to all state groundwater (Section 3.11.7[A]). The Conmi ssion

recogni zed that the autonatic application of Table A standards can |l ead to unnecessarily overprotective and
technically inpracticable results at contam nated sites and added exceptions to the regul ation for

remedi ation activities at CERCLA sites, Resource Conservation and Recovery Act (RCRA) sites, and underground
storage tank (UST) sites. The CERCLA exception, Section 3.11.5(C(5)(a), states the follow ng:

Nothing in this regulation shall be interpreted to preclude ... [a]n
agency responsi ble for inplenentation of the Conprehensive

Envi ronnment al Response, Conpensation and Liability Act

(CERCLA), 42 U.S.C. 9601, et seq., as anmended, fromselecting a

remedi al action and a point of conpliance that are nore or |ess
stringent than woul d be achi eved by conpliance with the statew de
nunerical standards established in this subsection, or alternative site
speci fic standards adopted by the Comm ssi on, when a determ na-

tion is made that such a variation is authorized pursuant to the

appl i cabl e provisions of CERCLA

Sections 3.11.5(C)(5)(b) and (c) provide sinilar exceptions for corrective actions under RCRA Subtitle C
(hazardous waste treatnent, storage, and disposal facilities) and Subtitle I (UST sites), respectively.

Section 3.11.5(Q) (5) is internally consistent only if the Conmmission intended not to inpose the interim
organi c standards in Table A as cl eanup standards. According to the regulations, the interimorganic
standards automatically apply on a statew de basis, except at CERCLA, RCRA, and UST sites where "certain
federal regulatory determ nations regarding groundwater quality would not be superseded by the Comm ssion's
standards" (Section 3.11.10[B]). In pronmulgating the Table A exceptions, the Conmm ssion recogni zed t hat

i mpl enenting agencies are nore famliar with site-specific conditions and are in a better position to

determi ne the appropriate cleanup standards. By not inposing unnecessarily stringent application of the Table
A standards, the Conm ssion sought to show "explicit deference to certain federal regul atory progranms, which
may apply different standards" (Section 3.11.10[H).

The Arny concludes that the CBSG interi morgani c standards are not ARARs for several reasons. The CERCLA
exception in Section 3.11.5(C)(5)(a) applies to renedial actions authorized under CERCLA that are nore or

| ess stringent than woul d be achi eved by conpliance with the statew de standards. As a result, the overall
effect of the statew de standard and accompanyi ng exceptions is a state regulation that is only sonetines
nore stringent than a federal requirement. CERCLA only considers state standards that are stricter at all
times as potential ARARs. Therefore, by definition, the interimorganic standards are not ARARs at Superfund
sites.

Second, the CBSG interi morgani ¢ standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirenent in CERCLA for state requirenents to be ARARs is that they nust be

promul gat ed standards, which neans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicabl e throughout the state, except at CERCLA, RCRA, and UST sites. In those

i nstances, the relevance of the standards is determned by the renedial sites. It is hard to understand how
the standard could be | egally enforceabl e, when the Conmm ssion added | anguage specifically ensuring that the
standards may or may not be nmet at CERCLA sites.

Comment No. 4 - Institutional Controls

Use of Institutional Controls presently exists in the Ofpost in the formof permtting and devel opnent | aws,
etc. This concept is not limted to deed restrictions or prohibitions on use of property. The Proposed Pl an
coul d have acknow edged that Institutional Controls will be considered; however, the RCD should sel ect them
as necessary, to ensure protection of human health and the environment. They can be refined in the design and
remedi al activity phases, or anytine on data review, via an appropriate process (e.g., a ROD Arendrment or
Expl anation of Significant Difference (ESD)).



Response
Institutional controls have been included as a conponent of the selected renedy in the O fpost ROD.
Comrent No. 5 - Contami nation in the Deeper Aquifer

The Abandoned Wl | C osure | RA was expanded to address offpost wells, and such activities nust be required in
the O fpost ROD. The parties need to discuss the criteria that will be used to trigger such activities.

However, the Arny's draft response to the State's concern does not specifically address the issue. Gven that
sone twenty wells are currently identified and infornmation exists on them a nore detail ed response shoul d be
given. The Arny acknow edges its current well closure plan but does not describe it; therefore, there is no
information on closure to apply to the specific conditions of the wells. Since such information exists, it
shoul d be provided in that response.

Response

Wl |l closure activities have been included as a conponent of the selected renedy. Appendix C of the ROD
provides the criteria for closure of abandoned wells.

Comrent No. 6 - Flexible Inplenmentation of the Renmedy

EPA's final concern is to ensure expeditious inplementation of the flexibility for change in the Arny's
preferred alternative, in light of recent information received indicating that DIMP exists above heal th based
levels north of (i.e. beyond) the Ofpost IRA Intercept and Treatnment Systemfor the ground water plunes.

Di scussi ons have begun on the first step, which is to obtain additional sanpling data to better characterize
the area beyond the current intercept |ocation. EPA expects that, to the maxi mum extent possible, such
information will be used to evaluate potential nodification of the current system prior to the Ofpost ROD.
EPA, at this time, concurs with the Arny's preferred renedy (pending evaluation of State and public
concerns), due to its inherent flexibility. If information cannot be tinely devel oped before the ROD, the
option will still be available to |ater select and inplenment change, via an appropriate process (e.g., ROD
amendnent or ESD). The parties need to discuss this nmatter further.

Response

In the area north of the O'fpost Goundwater Intercept and Treatnment System the Arny intends to replace
three groundwater nonitoring wells and install three new groundwater nonitoring wells. The Arny has provided
this information to the Organi zations and State in a letter report w th acconpanyi ng map show ng proposed
nmonitoring well |ocations. The purpose of the three new nonitoring wells is to aid in assessing the extent of
cont ami nati on downgradi ent of the O fpost Goundwater Intercept and Treatnent System Data collected from
these wells and existing wells will be used to further define the extent of contam nation greater than the
remedi ation goals in this area and to eval uate whether nodifications to the Ofpost Goundwater |ntercept and
Treat ment System are necessary.

Comrent No. 7 - Exposure Pathway of Dermal Contact with G ound water

On page 5, Columm 1, of the Proposed Pl an, when di scussing Exposure Pathways, the word "G ound water" was
omtted fromthe first bullet of the "Dermal" section. The om ssion of the word ground water is not
consistent with the D spute Resolution Agreenents of May 5, 1992, which exclude only Zones 3 & 4 from using
ground water for donestic purposes.

Response

The omi ssion of "groundwater" was inadvertent. Dermal contact wth groundwater was eval uated in the
Endanger nent Assessnent.



Appendi x A-5
U S. DEPARTMENT OF THE ARWY
RESPONSES TO TRI - COUNTY HEALTH DEPARTMENT COMMENTS
REGARDI NG THE ROCKY MOUNTAI N ARSENAL OFFPOST PROPOSED PLAN
JUNE 21, 1993

Comment 1 - Preferred Alternative

We concur that Alternative N4, Ofpost Intercept and Treatnent Systens, presents an appropriate treatment
systemto reduce shallow alluvial unconfined aquifer contam nation. Since much of the excess risk in the
offpost area is fromthe groundwater, limting this exposure pathway is of primary inportance. Along with the
operation of this systeman aggressive tap and nonitoring well surveillance program should be nmaintained to
eval uate success of this treatnent systemand to identify any other areas of concern.

Enhancenent of N4, such as is proposed in N5 to provide nore aggressive treatnent within the same cost
paraneters should be evaluated with inplenmentation reconsidered, if deternmined to be feasible and effective.
W are concerned, however that nore aggressive treatnent within the same cost paraneters shoul d be eval uated
with inplenentation reconsidered, if determned to be feasible and effective. W are concerned, however that
nore aggressive treatment nmay after the groundwater flow such that it will be nmore difficult to predict the
effectiveness of the remedy and the time required for conpletion. If such alternatives are reconsidered the
Arny should verify the reliability of the assunptions used in the nodel fromwhich the cleanup tine is

cal cul ated. Based on continued nonitoring of donmestic water supplies and assurance that exposure pathways for
consunption of contam nated groundwater are not conplete, the tine required to inplenent the alternative
becones less critical particularly if it increases the conplexity and uncertainty associated with

i mpl enent ati on.

Tri-county al so endorses the continued operation and expansi on, as necessary, of the North Boundary,
Nor t hwest Boundary and the Irondal e G oundwater intercept and treatnment systems to prevent further offpost
m gration of the contam nated unconfined/alluvial groundwater.

Response 1

The Arny agrees that an evaluation of the potential need to enhance Alternative N4 is appropriate.

Col | ection and eval uation of site-specific operational data during the initial phases of operation of the
O fpost Goundwater Intercept and Treatment Systemw || be the basis for assessing the need for design
nodi fi cations. Continued operation of the three existing boundary containment systens is a part of the
selected alternative. A tap water and groundwater nonitoring programis included as a conponent of the
preferred alternative.

Comment 2 - DI MP

W are concerned about the repeated detection of high concentrations of DOMP in the well identified as TCHD
Wl | 1178B, downgradi ent of the proposed intercept systemdescribed in NN4. Although there is historical

evi dence of a high concentration of DOMP in this well, this anonaly has not been adequately expl ained. W are
particularly interested in whether further characterization of the problemwth that well will inpact the
anticipated effectiveness of Alternative N4 and what additional action will be taken to renediate the

shal  ow al | uvi al unconfined aquifer in that area.

The O f post Groundwater Intercept and Treatnent Systemis located in areas of highest contam nant
concentrations. The Arny is aware that concentrations of diisopropyl nethylphosphonate (D MP) greater than
600 parts per billion (ppb) have been reported north of the Ofpost Intercept and Treatnment System In that
regard, the offpost remedial action groundwater nonitoring programw || be coordinated with the three

exi sting groundwater nonitoring prograns active in the Ofpost Study Area. These three prograns are (1) the
G oundwat er Monitoring Program (2) the Interi mResponse Action A Monitoring Program and (3) the private
wel |l nonitoring program Additionally, in the area north of the O'fpost Goundwater Intercept and Treat nent
System where DI MP has been reported to exceed 600 ppb, three nonitoring wells will be replaced and three new
nonitoring wells will be installed. Replacerment wells are being installed for wells originally in the

noni toring network that were found to be damaged or destroyed. Two new nonitoring wells will be installed
downgr adi ent of the First Creek Pathway and one new nonitoring well will be installed downgradi ent of the
Nort hern Pat hway. The Arny has provided information regarding the additional nonitoring wells to the

Organi zations, State, and Tri-County Health Department in a letter report and acconpanyi ng nmap show ng the

| ocations of the proposed nonitoring well |ocations. The purpose of the three new nonitoring wells is to aid
in assessing the extent of contam nation downgradi ent of the Offpost Goundwater Intercept and Treatnent
System Data collected fromthese wells and existing wells will be used to further define the extent of
contami nation greater than the renediation goals in this area and assist in determ ning whether nodifications
to the Ofpost Goundwater |Intercept and Treatnent System are necessary.



Commrent 3 - Risk Levels Used To Initiate d eanup

W are aware of some discussion concerning the risk level that should initiate the need for cl eanup action

If 1 x 10-4 were used to trigger cleanup what additional offpost areas would require attention? It is our
opinion that the National Contingency Plan guidelines should be followed. W al so understand that there may
be different interpretations of NCP guidance. The overriding issue to Tri-County is what is the |ikelihood of
gui dance. The overriding issue to Tri-county is what is the |ikelihood of exposure to Arsenal contam nants
and the risk associated with that exposure. Based on our analysis of the available information we see no
need, at this tine, to consider a change in the proposed plan based on the risk level trigger utilized. W
woul d request further discussion concerning this issue which may result in additional coment.

Response 3

The Arny has closely followed U S. Environnental Protection Agency (EPA) gui dance and the National G| and
Hazar dous Substances Pollution Contingency Plan (NCP) regarding the use of the 10-4 risk threshold to assess
whet her renediation is necessary. Quidance states that if the curmulative cancer risk to in individual is |less
than 10-4, renedial action nay not be warranted unless certain site-specific conditions exist. If renedial
action is warranted, the 10-4 to 10-6 risk range nust be achieved, with an initial preference for the 10-6
end. EPA guidance further states that the upper boundary of the risk range is not an absolute at 1 x 10-4,

but rather, the acceptable risk range can extend to 5 x 10-4. The cumrul ative of fpost cancer risk is a nmaxi mum
of 3 x 10-4, which is within the acceptable risk range. The Arny's goal, through operation of the O fpost

G oundwat er Intercept and Treatnment System is to further reduce offpost risk toward the 10-6 |evel.

The O fpost Study Area risk assessnent showed that, even w thout renedial action, the baseline cumulative
risks fromcontamnation in surface water, soil, sedinent, air, and groundwater are within the acceptabl e

ri sk range established by the EPA. However, several site-specific factors suggest that renedial alternatives
for groundwater should be considered. These site-specific factors consider (1) that groundwater contributes
approxi mately 73 percent of the total baseline risk, (2) maxi numcontam nant |evels (MLs) and nmaxi rum
contami nant |evel goals (MCLGs) are exceeded for some groundwater contam nants, and (3) hazard indices (H's)
for children slightly exceed 1.0 in zones 2, 3, and 4. Through operation of the Ofpost G oundwater |ntercept
and Treatment System and attai nment of the cleanup standards specified in the Record of Decision (RCD), the
Arny intends to further reduce risks toward the 10-6 |evel.

Comment 4 - Inter-aquifer Mgration

To prevent contam nation of the Arapahoe aquifer fromthe mgration of shallow groundwater containing Arsenal
contam nants and to assure the long termquality and safety of the Arapahoe aquifer as a drinking water
source we urge the Arny to close/seal all wells that penetrate nmore than one aquifer and are poorly
constructed or otherw se damaged or abandoned. This action should be taken in accordance with Rule 11

- Abandonnent Standard of the State of Colorado, Ofice of the Engineer. Alist of the known wells that
present a threat, as described, is available as a result of our ongoing Offpost Private Wll Inventory. The
prevention of interaquifer mgration should be identified as a high priority by the Arny in order to avoid
degradation of the Arapahoe aquifer.

Response 4

Vel |l cl osure has been added as a conmponent of the selected remedy. Appendix C of the ROD describes criteria
for well closure. Table C.1 in Appendix C presents the wells identified by the Col orado Departnent of Health
(CDH) and the Tri-County Health Departnment (TCHD) as candidate wells for closure. The Arny will reviewthe
information available for the candidate wells for closure and present recomendations for closure to CDH,
TCHD, and EPA. Several of these wells have been identified as no longer in use. As noted in the comment, Rule
11.1.1 of the Abandonment Standards states that it is the responsibility of the well owner to plug and
abandon unused wel |'s properly.

Comment 5 - Control of New Well Construction

W recommend the use of institutional controls to prevent the construction of wells allowi ng use of the
unconfined alluvial groundwater that may contain Arsenal contami nants. It is our understanding that the State
Engi neer's office is responsible for issuing well permts and has, to date, not established a policy
preventing, or at least controlling, the construction of newwells in the offpost area. The Arny, EPA the
Col orado Departnent of Health and Tri-County Health Departnment should neet with the State Engi neer and insist
that action be taken to assure that future exposure to Arsenal contaninants cannot take place through
consunption of water fromnew wells that are constructed.

Further, those agencies should work with the State Engi neer to assure adequate oversight of the construction
of all newwater wells in the offpost areas to control the potential for future aquifer contam nation.



Response 5

Institutional controls have been added as a conponent of the selected renedy. Appendi x B of the ROD provides
an evaluation of the institutional controls available and their applicability. These controls include
prohibitions on well construction in areas where groundwater contam nant concentrations exceed cl eanup
standards and potential well bans in |arger areas.

Comment 6

The Arny should commit to review of the Proposed Plan in view of future changes in zoning and | and use that
are proposed for offpost areas 3 and 4. The Arny should work wi th Adans County and/or Comrerce Gty to ensure
that any proposed change in | and use designation for the offpost areas 3 and 4 will require consideration,
with opportunity for public input, of the potential for an increase or decrease in risk to health associated
with exposure to Arsenal contami nants. Further clean-up may then be required based on the risk that is

cal cul ated and the | and use designation proposed. Changes by County or Gty in |land use designation should
not result in increased risk to the public. Although all feasible |and uses should be considered in the
Endanger nent Assessnent it is Tri-county's opinion that the remedy should al so be based on a realistic
scenario with a clear commtment to re-evaluate, as necessary, not one that is unduly specul ative.

Response 6

The Arny is conmitted to working with Adans County and/or Commerce City to assure that hunman health is
protected in the event that offpost zoning and/or |and use changes in the future. The | and use scenarios
studied in the final Ofpost Endangernent Assessment are extrenely conservative and provi de protectiveness
for a range of future |l and uses. Gven the probability of the realignnent and wi dening of 96th Avenue, future
devel opnent al ong 96th Avenue will likely be comrercial/industrial or urban residential. Based on | ocal
agency pl anni ng docunents the Arny has sel ected an urban residential |and use for the risk evaluation as this
woul d result in nore conservative (e.g., higher) estimated risks than the likely comrercial/industrial |and
use. In addition, the institutional controls described in Appendi x B of the RCD provide additional protection
of the public in the event of future | and use changes.

Comment 7 - Colorado Standards As ARAR s

W request that the Arny provide an explanati on of what Col orado standards were not designated as ARAR s and
why. Based on this response we nmay have further questions or comrents on the subject of ARAR s.

Response 7

The Arny has recogni zed all state laws and regul ations that neet the applicable or relevant and appropriate
requi renent (ARAR) criteria under the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA) and the NCP. After extensive discussion with the Organizations and State the Arny has concl uded that
the Col orado Basic Standards for G oundwater (CBSGs) do not neet the ARARs criteria because of inconsistent
application and anbi guous | anguage. ARARs for the Offpost Operable Unit are based on federal drinking water
standards and are protective of human health. In nost cases, the treatnment goals for the of fpost and boundary
treatment systens exceed the drinking water standards.

CERCLA expressly provides that state standards can be ARARs at a site. However, only those standards that are
nmore stringent than federal requirenents may be considered. In addition, the state standards nust be

promul gated (i.e., the requirenent nust be of general applicability and legally enforceable). Finally, the
requirenents nust be identified in a tinely manner by the particular state (40 Code of Federal Regul ations
[CFR] Section 300.400[g][4)).

The Arny concludes that the CBSG interimorgani ¢ standards are not ARARs for two reasons. First, the CERCLA
exception in Section 3.11.5(C) (5)(a) applies to remedial actions authorized under CERCLA and all ows the
selection of a remedy that is nore or less stringent than would be achieved by conpliance with the statew de
standards. As a result, the overall effect of the statew de standard and acconpanyi ng exceptions is a state
regul ation that is only sonetines nore stringent than a federal requirenment. CERCLA only considers state
standards that are stricter at all tines as potential ARARs. Therefore, by definition, the interimorganic
standards are not ARARs at Superfund sites.

Second, the CBSG interimorgani c standards cannot be ARARS because they are not generally applicable or
legally enforceable. A requirement in CERCLA for state requirenments to be ARARs is that they nust be

promul gat ed standards, which nmeans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicable throughout the state, except at CERCLA, RCRA, and UST sites. In those

i nstances, the relevance of the standards is determned by the renedial sites. It is hard to understand how
the standard could be | egally enforceabl e when the Conmm ssi on added | anguage specifically ensuring that the



standards may or may not be net at CERCLA sites.
For additional discussion, see response to State comment No. 4 in Appendix A-3 of the ROD.
Comrent 8 - Soil Contamination In Zones 3 and 4

There was a wide range of results fromsurficial soil sanpling for pesticides in Zones 3 & 4. The risk for
each area was cal cul ated based on an average of all sanples in that area. W are concerned that the risk for
sel ected areas, in which the highest concentrations of dieldrin were found, may be understated through the
averagi ng process. Has the Arny evaluated what risk is associated with each "hot spot?" Wat is the potential
for conpleting the pathway for exposure of current or future residents or others to that increased risk? W
are concerned that there has not been adequate characterization of the risk in those Zones, both of the
concentration and source of dieldrin contanination.

Response 8

The Arny used a | arge anount of onpost and offpost surface soil data to interpret Rocky Mountain Arsenal
(RVA) -rel ated soil contanmination. The conbi nati on of onpost and of fpost data denonstrates that detected
concentrations of contaninants offpost are attributable to w ndbl own transport from RVA and to of f post
activities, including agricultural application of pesticides. Localized areas of high dieldrin concentrations
are unlikely to result fromw ndbl own contani nants. W ndbl own contam nation would nore likely result in a

uni f or m deposi ti on.

Because of the extensive agricultural activities that have occurred in areas north and east of the RVA
boundaries and the application of registered pesticides that are a consequence of agricultural activities, it
is not unusual to find dieldrin residues in soil. Exam nation of organochlorine pesticide data obtai ned from
onpost surface soil sanples does not support RVA as being the source for organochlorine pesticide transport
east of RVA. In addition, five sanples collected east of RVA have dieldrin concentrations ranging from
nondet ectabl e to approxi mately 25 ppb. On this basis, it is the Arny's position that the dieldrin detected at
99 ppb east of RMA is not related to onsite activities. This value is at the | ower end of EPA s acceptabl e
risk range as specified in the NCP. Therefore, the incorporation of this single value wuld not have affected
the final results of the risk assessment.

Comment 9 - Public Water Supply

Arsenal contam nants, regardl ess of concentration, have inpacted the quality of alluvial ground water, in the
of fpost area, which is used for donestic purposes. There are al so other potential sources of such
contanmination within the same aquifer for which the Arny is not responsible. Wereas there may not be a

viol ation of existing drinking water standards or health advisories and, therefore, no inmnent public health
hazard, the Arny should work with other agencies, residents and el ected officials that are considering
alternative strategies to secure a higher quality and possibly safer donestic water supply for residents in
the area.

Response 9

The Arnmy has committed, as part of the Preferred Alternative, that anyone who is drinking water w th Arsenal
rel ated contami nants above applicable, relevant, and appropriate drinking water standards will be provided an
alternative water supply. At this tine, the Arny is not planning to provide a public water supply to

resi dents of fpost and cannot unl ess drinking water standards are bei ng exceeded over a |large area.



Ofice of the Program Manager

M. Chris Want, MA., MP.H

Director of Environnental Health Services
Tri-County Health Depart nent

4301 East 72nd Avenue

Comrerce City, Col orado 80022-1488

Dear M. Want:
Encl osed are responses to your comrents on the O fpost Proposed Plan for the Rocky Mountain Arsenal. The Arny
appreci ates the | arge nunber of comments subnitted on the Ofpost Proposed Plan. | hope these responses

i ncrease your understanding of the offpost cleanup.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.

Si ncerely,
Eugene H. Bi shop

Col onel, U S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captai n Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Building 11, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022



U. S. DEPARTMENT OF THE ARW
RESPONSES TO G TY OF COMMERCE CI TY COMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPCST PROPCSED PLAN
JUNE 21, 1993

The Gty of Comerce Gty (CQty) submtted comments dated June 21, 1993, on the O fpost Proposed Pl an.
Attached to the Gty's comrents were two sets of comments fromthe State of Col orado: The first set of
comrents was a copy of the State of Colorado's draft formal comments dated May 4, 1993. The State's comments
were later submitted, in a slightly reorgani zed format but essentially verbatimfromthe draft, as official
comrents on June 21, 1993. The Arny's responses to the State's official comrents are provided i n Appendi X
A-3. The second set of State comments attached to the Cty's comrents is identical to the State's comrents on
the Proposed Plan dated February 19, 1993. The Arny's responses to the State's February 19, 1993, comments
are provided in Appendi x A-1.

The Gty expressed agreenent with the State's coments and of fered additional coments on particul ar issues.
The Arny's responses are provi ded bel ow.

Commrent 1 - Applicable, Relevant and Appropriate Requiremnents

(ARARS) CERCLA Section 121 (d)(2)(A) (ii) which specifically states, "Any pronul gated standard, requirenent
criteria or limtation under a State environnental or facility siting lawthat is nore stringent than Federal
standard, requirenment, criteria or limtation, including each such State standard, requirenent, criteria or
limtation contained in a program approved, authorized or delegated by the Adm nistration under a statute
cited in sub-paragraph (A), and that has been identified to the president by the State in a tinmely nanner..."
is an 'Applicable, Relevant and Appropriate Requirenent,' i.e., (ARAR).

It's believed that this section clearly denonstrates that Congress intended for the states to be proactive
participants in CERCLA actions and allows for stricter state environnmental control standards. The city hol ds
that the Arny and the U S. Environnental Protection Agency (EPA) have failed to denonstrate any fornal

evi dences to waive the applicability of the Col orado Basic Standards for G ound Water or the Mt hodol ogi es of
Surface Waters, as is required under Section 121(d)(4) of CERCLA. Furthernore, one of the Arny's argunents to
di sm ss these as ARARs centers on the State purportedly failing to consistently apply these standards. Now
where can one discern any exanples offered by the Arnmy or the EPA to substantiate this conclusion. The Gty
finds it paradoxical that the Army woul d recogni ze sonme of these stricter State requirenents as ARARs for the
remedi ati on of uninhabited Arsenal |and and deny their applicability for residential and commercially
inhabited of f-post areas. lronically, if the State allows the presently planned renediation to proceed, it
woul d establish the very precedent the Arny is attenpting to use in foregoing these State standards.

Response 1 - Applicable, Relevant and Appropriate Requirenents

The Arny has recognized all state laws and regul ati ons that neet the applicable or rel evant and appropriate
requi renent (ARAR) criteria under the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA) and the National G| and Hazardous Substances Pol |l ution Contingency Plan (NCP). After extensive
di scussion with all the parties, the Arny has concluded that the Col orado Basic Standards for G oundwater
(CBSGs) do not neet the ARARs criteria because of inconsistent application and anbi guous | anguage. ARARs for
the OFf post Operable Unit are based on federal drinking water standards and are protective of human heal th.

In nost cases, the treatment goals for the of fpost and boundary treatnment systens exceed the drinking water
st andar ds.

The Armny concludes that the CBSG interimorgani c standards are not ARARs for two reasons. First, the CERCLA
exception in Section 3.11.5(C)(5)(a) applies to renedial actions authorized under CERCLA and allows for a
remedy that is nore or less stringent than woul d be achi eved by conpliance with the statew de standards. As a
result, the overall effect of the statew de standard and acconpanyi ng exceptions is a state regulation that
is only sonetines nore stringent than a federal requirenent. CERCLA only considers state standards that are
stricter at all tinmes as potential ARARs. Therefore, by definition, the interimorgani c standards are not
ARARs at Superfund sites.

Second, the CBSG interimorgani c standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirenment in CERCLA for state requirenents to be ARARs is that they nust be

promul gat ed standards, which nmeans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicable throughout the state, except at CERCLA, RCRA, and Underground Storage Tank
sites. In those instances, the relevance of the standards is determned by the renmedial sites. It is hard to
under st and how the standard coul d be legally enforceabl e when the Conmi ssion added | anguage specifically
ensuring that the standards may or nmay not be met at CERCLA sites. For additional discussion, see response to



State comment No. 4 in Appendi x A-3 of the ROD.
Comrent 2 - Ri sk Assessnent

It perceives the risk assessnent as inadequate and not in conpliance with the spirit and the intent of the
Nati onal Contingency Plan (NCP). It is clear that the Arny's R sk Assessnment is lacking in the follow ng
requi red assessnent paraneters.

a. Thor ough under standi ng of all possible hazardous constituents (especially DM &
| MPA) their basic toxicology, routes of exposure, synergistic and antagonistic effects.

b. Thor ough delineation of both the vertical and horizontal mgration of the contaninants.

C. Failure to address the levels and effects the contam nants woul d have on receptors
who are predisposed to health problens.

d. Failure to adequately address why the Arny departed fromthe NCP's acceptable
basi ¢ cancer risk level of one in a mllion.

Response 2a - R sk Assessnent - DIMP and | MPA

The U.S. Environmental Protection Agency (EPA) devel oped the Health Advisory for diisopropyl

met hyl phosphonate (DI MP) in 1989 on the basis of an extensive review of nore than 30 existing toxicol ogy
studies involving a variety of aninmal species. EPA's Ofice of Drinking Water re-reviewed the Health

Advi sory, in light of the State's concern, and concluded on March 28, 1990, that "the existing Health
Advi sory values and the basis for the values represent the best scientific position for the protection of
human health." On the basis of toxicity infornation sumarized in EPA s isopropyl methyl phosphonic acid
(I MPA) Health Advisory and the Integrated R sk Information System database, there is no information to
indicate that | MPA concentrations |ower than 700 ppb may pose a threat to human heal t h.

In accordance with EPA's R sk Assessnent Qui dance for Superfund (RAGS), the Arnmy used EPA s Health Advisory
and information contained in the IRI'S database to evaluate risk to human heal th.

For additional discussion of DIMP and | MPA, see response to State comment Nos. 2d and 2h in Appendi x A3 of
t he ROD.

Response 2b - Ri sk Assessment - Vertical and Horizontal Extent of Contam nation

The Arny believes that it has adequately defined the vertical and horizontal extent of contamination in a
manner sufficient to allow definition of those areas requiring renedi ati on. However, additional mnonitoring
wells are being installed to enhance the assessnent of the locations and concentrati ons of contam nants in
the O fpost Study Area. The performance of the Ofpost G oundwater Intercept and Treatnent Systemwi |l be
eval uated based on the results of the nonitoring programand the systemwill be nodified, if necessary.

Response 2c - Ri sk Assessnent - Individuals Predisposed to Health Probl ens

The purpose of the baseline risk assessnent is to provide estimated risks on the basis of exposures to a
normal popul ati on. Many of the safety factors built into the assessment of noncarcinogeni c and carci nogenic
risks are intended to result in the protection of sensitive individuals. Wile individuals nmay have specific
sensitivities, an assessnent of these individuals, as well as the particular type of sensitivity or

predi sposition, is beyond the scope of CERCLA and NCP requirenments for a baseline risk assessnent.

Response 2d - R sk Assessnment - Departure fromone in a nillion risk |evel

The Arny has closely foll owed EPA gui dance and the NCP regarding the use of the 10-4 risk threshold to assess
whet her renedi ation is necessary. Quidance states that if the cunulative cancer risk to an individual is |ess
than 10-4, renedial action may not be warranted unless certain site-specific conditions exist. If renedial
action is warranted, the 10-4 to 10-6 risk range nust be achieved, with an initial preference for the 10-6
end. EPA guidance further states that the upper boundary of the risk range is not an absolute at 1 x 10-4,

but rather, the acceptable risk range can extend to 5 x 10-4. The cunul ative of fpost cancer risk is a naxi mrum
of 3 x 10-4, which is within the acceptable risk range.



In explaining the use of the point of departure, the EPA, in the preanble to the NCP, states

The use of 10-6 expresses EPA's preference for renedial actions that
result inrisks at the nore protective end of the risk range, but does
not reflect a presunption that the final renedial action should
attain such a risk level (55 Federal Register 8718).

The operation of the Ofpost Goundwater Intercept and Treatnent Systemreflects the Arny's goal of further
reducing the potential risks toward the 10-6 | evel.

Comment 3 - Point of Conpliance

The NCP is clear on the issue of ensuring that all points of exposure to a contam nant be addressed in the
ri sk assessment and any resulting renediation. Essentially, this alternative creates a no-man's land that is
unavai |l abl e for devel opnent and/or other uses.

Response 3 - Point of Conpliance

The results of the risk assessnent do not preclude devel opment or other | and uses. The Arny intends to

achi eve the renediation goals at all points within the contam nated plune, consistent with the NCP. The
groundwat er nodel i ng conducted by the Arny in support of the renedial alternatives evaluation in the O f post
Endanger nent Assessnent/Feasibility Study (EAFS) report used attainnment of renediation goals as a primary
criterion in assessing tine to cleanup for the various remedial alternatives. This information is presented
in summary formin the Proposed Plan and Volune VI, Section 3.2 of the EA/FS and in detail in Volune VII,
Appendi x E of the EA/FS. The area of concern to the State appears to be the portion of the plune that lies
bet ween the North Boundary Contai nnent System (NBCS) and the O f post Groundwater Intercept and Treatnent
System The NBCS has been denpbnstrated to be effective in reducing the contam nant concentrations at the RVA
boundary to neet remedi ation goals. The purpose of the O fpost Goundwater Intercept and Treatnent Systemis
to extract and treat that portion of the plune that had m grated past the RVA boundary (prior to installation
of the North Boundary Systen) and contains contam nants exceeding the renediation goals. The groundwater

noni toring programinpl emented as part of the selected renedy will provide the data necessary to eval uate
attai nnent of treatment goals within the plune and provide data necessary for assessment of nodifications to
the treatment system if necessary.

Comment 4 - Land Use
a. Cassification of Land Use

The assessment process fails to use proper and correct denographics, zoning and | and use data. The Gty is of
the opinion that the Arny failed to consider that the Gty has and is currently in the process of annexing
properties to the north and west of the Arsenal. It appears that the current renediation plan was based
solely upon | and use informati on provi ded by Adams county, and thereby neglects the future | and use pl ans of
Commerce Gity.

b. Institutional Controls

The use of institutional controls are only useful tenporary procedures and by thenselves offer a | oop hole to
responsi bl e parties to negate CERCLA's mai n purpose: the thorough restoration of contam nated environnents.
The Arny shoul d seek whatever institutional controls are necessary to prevent any possible adverse health
effects to residents and businesses in the affected area. The Gty also believes that it is the
responsibility of the Arny to provide water taps as energency institutional controls to negate any possible
adverse health effects to the areas citizens during renediation of the ground water.

Response 4a - Cassification of Land Use

The future | and use scenarios used by the Arny in the risk assessment are highly conservative. For exanple,
the rural residential scenario used in zones 1, 2, and 6 includes all pathways contributing substantially to
potential risk, even though nost of the total population is not exposed to the agricultural exposure pathways
described in the risk assessnment. Shell Q1| Conpany purchased the land in zones 3 and 4 for Arny use in
constructing the O fpost Goundwater Intercept and Treatnent System It is not presently occupied; therefore,
the current zoning designation as rural residential is not applicable. Gven the probability of the

reali gnnent and w deni ng of 96th Avenue, future devel opment along 96th Avenue will |ikely be conmercial/
industrial or urban residential. Based on | ocal agency planni ng docunents, the Arny sel ected an urban
residential land use for the risk evaluation as this would result in nore conservative (e.g., higher)
estimated risks than the likely commercial/industrial |and use.



The Arny did not neglect |and use plans of Commerce Gty. Section 2.2.2, Volune |1, of the Endangernent
Assessnent (EA) discusses the naster plans, zoning, and planni ng docunents from Commerce Gty that were
utilized. Figure 2.2.2.1.2-2 of the EA presents those areas i medi ately north and west of RMA that have been
zoned by Commerce Cty.

For additional discussion, see response to State comrent No. 3a in Appendix A-3 of the ROD.
Response 4b - Institutional Controls

Institutional controls have been added as a conponent of the selected renedy. Appendi x B of the ROD provides
an evaluation of the institutional controls available and their applicability.

Comrent 1 and 2 - DIMP and | MPA Contam nati on in groundwater.

This appears to be another instance where the Arnmy and EPA are ignoring CERCLA's Section 121(d)2(A) nmandati ng
the use of State environnental standards and/or criteria as |egal ARARs. Both the Arny and the EPA have
failed to produce any convincing scientific evidence to make use of the waiver fromthese under Section
121(d)(4). Wile the Arny, EPA and the State Health Departnent disagree over what |evels of these substances
may be safe, the Gty is of the opinion that additional toxicological information is needed before proceedi ng
with any renedi ati on choice. Therefore, the Cty feels it is incunbent upon the Arny to provide funding for
an i ndependent toxicol ogical study to ascertain the actual hazards of these two substances.

Response 1 and 2 - DI MP and | MPA Contam nati on in G oundwat er
See response to State comment Nos. 2d and 2h in Appendix A-3 of the ROD.

In accordance with EPA gui dance on conducting risk assessnents, the Arny has used the EPA' s Health Advisory
levels for both DIMP and | MPA. The Arny believes that the State has not provided sufficient or scientifically
def ensi bl e evidence that the EPA's Health Advisory levels are not sufficiently protective of human heal th.
The EPA and the Arny believe that there is sufficient toxicological information available to support the

Heal th Advisory levels. The Arny is currently evaluating the applicability of the 8 parts per billion |evel
for DDMP that the Water Quality Control GCommi ssion may pronulgate in a few nonths.

The O f post Groundwater Intercept and Treatnent Systemis located in areas of highest contam nant
concentrations. The Arny is aware that concentrations of DIMP greater than 600 parts per billion (ppb) have
been reported north of the O fpost Goundwater Intercept and Treatnent System |In that regard, the offpost
remedi al action groundwater monitoring programw |l be coordinated with the three existing groundwater

nmoni toring prograns active in the Ofpost Study Area. These three prograns are (1) the G oundwater Nbnitoring
Program (2) the O fpost Goundwater Intercept and Treatnent System monitoring program and (3) the private
well nonitoring program Additionally, in the area north of the Intercept and Treatnent System where DI MP has
been reported to exceed 600 ppb, three nonitoring wells will be replaced and three new nonitoring wells will
be installed. Replacenment wells are being installed for three wells originally in the nonitoring network that
were found to be danaged or destroyed. Two new nonitoring wells will be installed downgradi ent of the First
Creek Pat hway, and one new nonitoring well will be installed downgradi ent of the northern Pathway. The
purpose of the three new nonitoring wells is to aid in assessing the extent of contam nati on downgradi ent of
the O fpost Goundwater Intercept and Treatnent System Data collected fromthese wells and existing wells
will be used to further define the extent of contami nation greater than the renediation goals in this area
and assi st in determning whether nodifications to the design of the Ofpost G oundwater |Intercept and
Treatment System are necessary.

Comment 3 - More Aggressive Treatnment of G oundwater

If the final remediation includes a "punp and Treat System" At the present, the Gty holds that the
selection of the current preferred renediation plan was based upon inconclusive scientific studies and

unf ounded assunptions. In view of these inadequacies, and the |ack of |ocal public support, it is hoped that
the Army and EPA will re-examne its reasons for selecting this alternative, with a focus on a nore realistic
renmedi ation tine frame.

Al though the City has no problemw th the punp and treat technol ogy for sonme renedi ati on objectives, it is
now of the opinion that the Arny and EPA appear determined to foist what was once originally intended to be
an interimrenedial neasure as a pernmanent solution. Although the Cty supported the interimuse of the
proposed alternative action, it did so with the understanding that it was an auxiliary plan to prevent future
m gration of the contam nants. Now that it appears that the Arny is relying upon this supposed interimaction
as a permanent solution, the Gty nust now question the wi sdom of comrenting favorably upon this as well as
other interim Arsenal actions.



Response 3 - More Aggressive Treatnment of G oundwater

The Arny selected Alternative N4 instead of Alternative N5 primarily because Alternative N4 includes
potential future nodifications, only if such nodifications are found to be necessary based on act ual
operating data, to the O fpost Goundwater Intercept and Treatnent System Selection of Alternative N5
instead of Alternative N4 will not necessarily provide a nore cost effective alternative because of a
slightly shorter estinated renediation tineframe. The Arny based its assessnment of the relative differences
between the groundwater alternatives and estinmates of renediation timefranes on groundwater nodels that are
very general in nature; thus, the estinated renediation tinefranmes should not be construed as precise
predictions. Use of actual full-scale operating data is preferable to selecting additional conponents for the
O f post

G oundwat er Intercept and Treatnment Systemusing the nore specul ative nodeling data (i.e., Alternative N-5).
The O f post Proposed Pl an cul mi nates approxi mately 10 years of study. The Arny believes that the alternative
chosen comnbi nes exceptional protection of human health and the environment with the common sense approach of
improving the groundwater systens if post-ROD nonitoring results determine it necessary.

For additional discussion, see response to State comrent No. 2a in Appendix A-3 of the ROD.

Comment 8 - Human Health Ri sk characterization 9 - Ecol ogical Ri sk Characterization, 10 - Hot Spots in Soils,
and 11 - Contamination of Barr Lake

Because of the |lack of toxicological and assessnent sanpling data, it appears that the Arnmy (with the
approval of the EPA) has selected a premature renedial action plan that fails to sufficiently address all
contam nated environs. Further, there is still the unresolved question of what particular ARARs apply. It's
hoped that the Arny and EPA broaden the scope of the renediation study to cover all the off-post

contam nation areas and contam nat es.

Response 8 - Human Health Ri sk Characterization

The Arny considered all of the exposure pathways listed by the State and, on the basis of EPA gui dance
presented in R sk Assessnent Qui dance for Superfund (RAGS), the pathways were elininated fromfurther
evaluation in the risk assessment. The Arny presented the human health risk assessnent pathways to EPA the
US Fishand Wldlife Service (USFW5), Shell GO Conpany, and the State for discussion. After identifying
all potential conplete exposure pathways, the Arny foll owed EPA gui dance in RAGS (page 6-16) to sel ect those
pat hways to be evaluated further in the exposure assessnent. Quidance allows for the elimnation of sone
conpl ete pathways if there is sound justification, such as:

1. The exposure resulting fromthe pathway is much | ess than that from another pathway
i nvol ving the sane nedium at the sane exposure point.

2. The potential nmagnitude of the exposure fromthe pathway is | ow

3. The probability of the exposure occurring is very low, and the risks associated with the
occurrence are not high.

For additional discussion, see response to State comrent No. 8 in Appendix A-1 of the ROD.
Response 9 - Ecol ogi cal R sk Assessment

The State has not presented any evidence to support its contention that assunptions nade for the ecol ogical
ri sk assessnment (RA) will result in levels of contamination remaining in the Ofpost Study Area that nay not
be protective of biota. The Arny presented the ecol ogi cal RA assunptions and approaches to the USFW5, EPA,
Shell G| Conpany, and the State at neetings throughout the ecol ogi cal RA study period. The Arny considered
t hese meetings and subsequent feedback critical because of the |lack of fornalized EPA gui dance on conducting
a dose-based ecol ogi cal assessnment. The Arny believes that the findings of the ecol ogical RA are protective
of wildlife because many aspects of the approaches used to estinate potential effects are nore conservative
than ot her hazard assessnent methodol ogies currently followed by EPA and ot her agenci es. Because the
approaches to conducting an ecol ogical RA are continually being devel oped, the assunptions and paraneters
used by the Arny for the final ecol ogical RA were thoroughly discussed with the parties and nodified

t hroughout the ecol ogi cal RA process, and the best avail abl e nethodol ogy and professi onal judgerment were
used. The USFWS participated in the ecol ogi cal RA process and supported the final nethodol ogies used to

eval uate the potential ecol ogi cal hazards.

Response 10 - Hot Spots in Soil

Background sanpling indicated that pesticides are present throughout the Offpost Study Area. Agricultural
application of pesticides is a contributing source. Agricultural application of a registered pesticide is



exenpt from CERCLA. However, the risk associated with the dieldrin concentrations in these hot spots do not
exceed a lifetine cancer risk of 5 x 10-6, which is at the |l ower end of the acceptable risk range defined by
the U S. Environnental Protection Agency (EPA). Therefore, specific cleanup of these soil areas is not

requi red. O eanup of offpost groundwater will provide the greatest benefit of risk reduction.

Response 11 - Contamination of Barr Lake

Renedi ati on of of fpost groundwater well reduce contam nant concentrations on First Oreek. Surface-water
nonitoring will continue as part of the offpost nonitoring program A surface water nonitoring program has
been included as a conponent of the selected remedy. An offpost inplenentation docunent will be prepared
follow ng the approval of the Record of Decision, which will include a nonitoring programfor surface water
and groundwat er.

Comrent 12 - dosing Poorly Constructed Domestic Wells

The Gty strongly agrees with the State on this issue. It is incunbent upon the Arny to stop the migration of
the contam nants to the deeper Arapahoe Formation aquifer, and at the sane tinme provide fresh water to
affected area residents and busi nesses. CERCLA and the NCP both enphasize the inportance of preventing the
spread of contam nation during energency and | ong-termrenoval and renediation actions. Gven the |ack of

t hor ough under st andi ng of al possible contam nation, routes of exposure, toxicological effects, and ARA
applicability, the Arny shoul d take the prudent nove to close these wells regardl ess of what particul ar
remedi ation plan is instituted.

Response 12 - dosing of Poorly Constructed Donestic Vells

The Arny has incorporated well closure as a conponent of the selected remedy. The criteria for well closure
are presented in Appendix C of the Record of Decision.



Ofice of the Program Manager

M. Steven S. Crowell, Sr.

Gty Manager of Commerce Gty

5291 East 60th Avenue

P. O, Box 40

Comrerce City, Col orado 80037

Dear M. Crowel |:

Encl osed are responses to your comrents on the O fpost Proposed Plan for the Rocky Mountain Arsenal. The Arny
appreci ates the | arge nunber of comments subnitted on the Ofpost Proposed Plan. | hope these responses

i ncrease your understanding of the offpost cleanup.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.

Si ncerely,

Eugene H. Bi shop

Col onel, U S. Arny

Progr am Manager

Encl osure

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMXRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



Appendi x A-6

US. DEPARTMENT OF THE ARWY
RESPONSES TO THE FARVERS RESERVO R AND | RRI GATI ON COVPANY
COMMENTS REGARDI NG THE ROCKY MOUNTAI N ARSENAL COFFPCST
PROPCSED PLAN
APRIL 20, 1993

GENERAL COMMVENT

Comrent No. 1

The compani es divert water fromFirst Creek on their decrees into either the Burlington-O Brian canal which
continues to Barr Lake or to the "Little Burlington" canal which delivers water directly to the sharehol der's
I ands without entering Barr Lake

The of fpost study area delineated in the Gtizen's Summary refers only to consideration of the surface waters

of Barr Lake and the Burlington-O Brian canal. It does not appear as if the area served directly by the
Little Burlington canal as been specifically identified as a study area

During the irrigation season, First Creek is diverted into the Little Burlington Canal. In relation to the
amount of water diverted through the main Burlington Canal, flows in the Little Burlington canal are very
smal | . The anount of dilution of First Creek flows in the Little Burlington Canal is quite small. At tines,

the only flowin the canal will be First Geek water- -undiluted by any other flows. The Little Burlington
canal provides irrigation water for a significant amount (approxinmately 10,000 total acres) of vegetables and
other crops in the Burlington area.

It does not appear whether this direct and undiluted use of First Creek water for vegetable irrigation has
been adequately consi dered. Fromthe exposure zone mappi ng and exposure pat hway anal ysis presented, in the
pl an synopsis, it does not appear that interception and transport by the Little Burlington canal system has
been adequately assessed

Response

Al though Little Burlington Canal was not specifically evaluated for the Endangernment Assessnent/Feasibility
Study (EAFS), the U S. Departnment of the Arny (Arny) believes that all potential inpacts that may result
fromthe direct and undiluted use of First Creek water in Little Burlington Canal, especially for irrigation
purposes, are addressed by the EA. Generally, the concentrati ons of constituents detected in First Creek
surface water are | ower than the concentrations detected in groundwater. (Arsenic is an exception; however,
the arsenic levels may be attributed to naturally occurring sources.) Al so, sanples taken fromthe Little
Burlington Canal indicate that RVA contam nants, when detected, are at | ower concentrations than those found
in First Oreek. Therefore, the potential risks resulting fromuse of surface water are |less than the
potential risks resulting fromuse of groundwater. The EA quantitatively evaluated the uptake of constituents
by vegetables irrigated with groundwater and/or surface water. For study zones 1A, 1C, and 6, the EA assumed
irrigation water was prinarily surface water (more than 92 percent). For zones 1B, 2, 3, 4, and 5, the EA
assuned shal | ow groundwat er provi ded nore than 90 percent of the irrigation water. On the basis of the
irrigation/plant uptake nodeling effort, the | owest estimated concentrations of constituents in vegetables
occurred in the zones irrigated primarily with surface water. The plant uptake nodel and exposure equations
used very conservative or cautious assunptions; therefore, it is highly unlikely that the potential plant
concentrations and associated risks were underesti mated. The Arny believes, on the basis of the findings of
the EA, that any Rocky Mountain Arsenal (RVA)-related constituents that nmay be transported to Little
Burlington Canal via First Oreek do not pose a health threat to humans and the environment.

Comment No. 2

Water fromBarr Lake presently forns a portion of the physical nunicipal supply for the Gty of Brighton. Use
of Barr Lake for potable nunicipal water purposes is anticipated to significantly increase in response to the
new airport and rel ated urbani zation. The Barr Lake "plan" to integrate Barr Lake into a netropolitan water
use system has gai ned recognition fromthe State of Colorado as one of the primary mnunicipal water supply

pl ans which can provide for increasing denands into the next century.

Any di scharge into First Creek or any groundwater which is otherwi se intercepted by the Burlington ditch
system nmust take into account the existing and proposed future domestic water uses.

It is not apparent whether the donmestic water quality requirenents have been adequately considered in the
remedi ation pl an.



Response

Based on existing nonitoring data, the concentrations of constituents (RVA or fromother sources) in Barr
Lake are not statistically el evated above background. The | ow concentrati on of constituents indicates that
any potential health risk fromthe surface water pathway woul d be very snall conpared to other possible

pat hways of exposure (e.g., donestic use of groundwater). EPA risk assessnent gui dance allows for the
elimnation of pathways of exposure for quantitative risk evaluation if the potential risks associated with
the pathway are likely to be very small. Additionally, it is anticipated that any contribution of
contaminants to First Creek and ultimately to Barr Lake from RVA-rel ated sources will be decreased because of
the operation of the groundwater intercept and treatnent systens.

Comment No. 3

Reference is nmade to identification of various constituents in soils and groundwater. The of f post study area
identification referred only to surface waters in Barr Lake (in which sone RVA substances were found).

Sedi nent accunul ation in the Burlington Canal and Barr Lake does not appear to have been sufficiently
consi der ed.

No quantification of the nmetals (arsenic and nanganese) appears in the Ctizen's Sutmmary. The experience of
the conmpany in one of its other lakes (Standley |lake) with regard to these nmetals may be applicable to Barr.

In Standl ey | ake, seasonal variations in the dissolved oxygen |levels of the | ake has resulted in resolution
of metals fromthe bottom sedi nents by a factor of nmore than 10 to 1. The inpact of netals transported to the
| ake sediment may thus vary with tine, season and eutrophic conditions. no consideration of these conditions
appears in the plan.

Response

Because of the historic input of constituents fromother sources (e.g., Denver sewage effluent and
agricultural runoff) into Barr Lake and ultinmately into the |ake sediment, it is nearly inpossible to
differentiate the percent contribution fromRMA |norganic constituents, such as arseni c and nanganese
conplicate the issue further because these constituents also occur naturally; the levels found in Barr Lake
may be unrelated to RVA activities.

The Arny agrees that physical, chemcal, and biol ogical conditions present at any gi ven nonent may influence
the distribution of netals in sediments and in surface water. However, the EA eval uated constituent
concentrations on the basis of avail able sedinent and surface-water anal ytical data and showed that the
concentrations of constituents in Barr Lake were not significantly el evated above background concentrati ons.

Comment No. 4

Various of the substances identified appear to be persistent or are bio-accumul ated. There does not appear to
have been any consideration of these issues as applied to the Barr Lake sediments in the of fpost study plan

Response

The concentrations of the persistent and bioaccumul ati ve constituents found in the sedinent of Barr Lake are
bel ow background concentrations. The EA eval uated the potential inpact of constituents found in First Creek
sedi nent (el evated above background) on human heal th and the environnent. The findings of the EA indicated
that even under this "worst case scenario" in First Oeek (as conpared to the potential risk posed by | ower

l evel constituents in Barr Lake), the contribution fromthe sedinent to overall risk was very snmall, even for
ecol ogi cal receptors.

Concl usi on

These comrents have been submitted to insure that the present and future uses of Barr Lake, the Burlington
Canal and waters transported through the system have been adequately considered. Various of these uses do not
appear to have been considered in the existing plan

The conpani es do not have the technical or financial resources to adequately assess the past and future
i npact of contanmination into and through the conpani es' systens.

The conpanies' irrigation systemis the recipient of all First Creek flows, as well as groundwater mgration
to the creeks and the canal s thensel ves. As such the conpani es believe that at a m ni nruman ongoi ng water and
sedinment nonitoring programis required to adequately assess past contam nation and the efficacy of the
proposed renedi ation



Until continued assessnent of present conditions, taking into account all existing and proposed uses of the
waters in the conpanies' system has been undertaken delineation of the conpanies specific concerns cannot be
made.

Response

The Arny is conmitted to an ongoing surface-water and groundwater monitoring programto ensure that the
preferred alternative continues to neet the renedial action goals and to ensure the protection of human
health and the environnment. The Arnmy would be glad to discuss the nonitoring programwith the Farners
Reservoir and irrigation Conpany (FRICO in the future.



Ofice of the Program Manager

M. A bert F. Sack

Pr esi dent

Farmers Reservoir and Irrigation Conmpany
80 South 27th Avenue

Bri ght on, Col orado 80229-1220

Dear M. Sack:
Encl osed are responses to your comrents on the O fpost Proposed Plan for the Rocky Mountain Arsenal. The Arny
appreci ates the | arge nunber of comments subnitted on the Ofpost Proposed Plan. | hope these responses
i ncrease your understanding of the O f post cleanup.
Al so enclosed is informati on your group requested at a nmeeting held with the Arny on May 18, 1993.
If you have any further questions please contact M. TimKilgannon of ny staff at 289-0201.
Si ncerely,
Eugene H. Bi shop
Col onel, U S. Arny
Pr ogr am Manager
Encl osure
Copi es Fur ni shed:
Captai n Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | ding 111, Commerce Cty, Col orado 80022
M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022



Appendi x A-7

U. S. DEPARTMENT OF THE ARWY
RESPONSES TO S| ERRA CLUB COMMENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL COFFPCST PROPCSED PLAN
RECEI VED JUNE 21, 1993

Comment A - Air quality:

1. Wiy wasn't air quality addressed nore specifically? W are particularly concerned
about: the reference to the wi dening of 96th Ave. which would increase traffic,
air current flow fromthe location of the SQL on the Arsenal, and increased airport
activity following the opening of the new airport. The only reference we have
seen in the study to air is the inhalation of particulates fromsoil and dust.

2. Ref. Vol. 1, ES- 3: Howcan it be stated that air exposure to chenicals of concern
does not contribute to human exposure to these chenical s? Even if the
concentrations are very low, it is not accurate to say that exposure does not
contribute even slightly to increasing the total doses of chenicals to which
residents of the offpost area are exposed.

3. Wien considering total solid Particulates (TSP) in air, the Plan states that
concentrations at the RVA boundaries are |ower that those found in netro
Denver's air, and that nmetals are proportional to the sane. Again, we are
concerned that the activation of the SQ and the possibility of the widening of the
road along the northern border of RVA will increase the TSP above the levels in
metro Denver.

Response A 1:

Air em ssions fromthe subrmerged quench incinerator (SQ) have been addressed as part of the SQ risk
assessnent and were determined to be within federal and state health guidelines. Potential air emssions
resul ting fromwi dening 96th Avenue will be addressed by the appropriate regul atory agenci es when that
construction activity occurs.

Response A2:

The Rocky Mountain Arsenal (RVA) Conprehensive Air Quality Data Assessnent Report by R L. Stollar and others,
1990, presented data that indicated air quality within the Ofpost Operable Unit (QJ was not inpacted by
contam nants related to RVA. Additional infornmation is presented in the "Nature and Extent" subsection of
Volume | of the Final Ofpost Endangernent Assessnent/Feasibility Study report. The evaluati on of exposure to
dusts presented in Appendi x B of the Endangernent Assessnent (EA) indicates that the potential exposures

t hrough inhal ati on of chemicals in dust are much | ess than exposures that could be received through other
routes. The R sk Assessnent Qui dance for Superfund allows for the elimnation of a route of exposure if

the contribution to exposure fromthat route is small conpared to other routes.

Response A3:
See Response Al above.
Comrent B - Chenical s of Concern:

1. W question the validity of 4 of the twelve background sites used in the study as
being agricultural areas. Although these sites woul d have increased |evels of
pesticides present fromcrop applications, how does this site relate to what a
residential area concentration of Dieldrin should be, for exanple? W feel that
these sites nay be biasing the background reference data to appear higher in
chem cal concentrations. than would nornally be present w thout agricultural
practi ces.

2. Wien anal yzing the degradation charts for Dieldrin and Aldrin in zones 3 and 4, it
is evident that these COCs will not be down to "background" levels within their
boundaries for 25 and 15 years respectively. W would like to see a noratorium on
devel opnment in these zones for the amount of tine it would take to achieve the
background | evels for these COC s.



3. Ref. Vol. 2053: It was stated here that the COC s are diluted 130:1 after O Brian
Canal . this would seemto indicate that the authors feel the "solution to pollution

is dilution." W are supposed to be cleaning things up here, not dilution the
problem The COC s are still present in relative quantities, particularly in the
sedi nent s

Response Bl

Generally, the concentration of dieldrin would be lower in residential areas conpared to agricultural areas;
however, it is inpossible to nake a definitive statement wi thout know ng anythi ng about the residential area
and whet her historical domestic applications of dieldrin occurred. The soil sanples collected fromthe
background sites in the predom nately agricultural area did not bias the pesticide reference data. Table
1.3.3-1 (Volune Il, Section 1.0 of the EA) shows that soil sanples collected within the designated |ocations
where the highest concentrations of RVA-rel ated chem cals occur, or are expected to occur, had pesticide
detections that were significantly el evated above the background soil sanples, except for isodrin. Al of the
pesticides were evaluated in the risk assessnent, including isodrin. Additionally, the risk assessnent
estinmated risk on the basis of total risk rather than increnental risk (i.e., the Arny did not subtract
background residue contributions fromthe conmputati on of exposure concentrations).

Response B2

The estimated potential risks associated with the soil in zones 3 and 4 are presented in the Final O fpost EA
report and are within the acceptable risk range as defined by U S. Environnmental Protection Agency (EPA)
Based on this evaluation, potential risks due to contam nation should not limt rural residents or
commerci al /industrial devel opnment in these areas, although the Arny is not aware of any plans for such

devel opnent at this tine.

Response B3

The reference to dilution of contam nants in surface water flowing fromFirst Creek into OBrian Canal is not
made in the context of remediation. It is sinply a statenent of fact. The Arny evaluated the potential risks
associ ated with the contam nant concentrations in First Creek without regard to potential dilution for both
human and ani nal receptors and showed the overall risks to be very snall

Comment C - Water.

1. Since the proposed clean-up for the O f-Post area is currently planned for
groundwat er only at the plume peripheries, but since readings for certain COC s
have been found beyond where the original plune borders had been deterni ned
we cannot support option N-4 of the Plan. W would prefer to see option N-5 enacted

2. Ref. Vol 2-1-6: It states in reference to groundwater contam nation that "inorganic
chem cal background concentrations are substantially different (and generally
hi gher) in the Arapaho Formation when conpared to the alluviumand upper
Denver." W are concerned that this natter is not being addressed.

In addition we have been rmade aware that some wells on the other side of the
Platte have yielded traces of certain COC s, and that the South Platte may not be
acting as the hydrol ogical barrier that it once was thought to be. Has this been
considered in the clean-up effort and howwill it be addressed?

3. Ref. Vol. 2, Table 1.3.2-7" In anal yzing the sedi ment sanples fromBarr Lake
only 5 sanples were used. W do not consider this to be a representative sanple
for the | ake. Perhaps nore sanpling is necessary to adequately eval uate | ake contam nation

4. Ref. Vol. 2, 1-19: Sedinments formFirst Creek were poorly studied. Only 2
sanples were listed for the reference data, while 11 sanples were collected for
RVA-tai nted sanples. According to proper risk assessnent protocol, an n=3 is the
m ni mum nunber acceptable for sanmples. An n=2 is not valid for accurate
statistical analysis

Because one of the two reference sanples had high | evels of several COC s, the
background | evel is high, therefore | eading RVA sanples to appear statistically
insignificant fromcontrols. There was reference to "other data" which was used in
eval uating the sanmples, but no nention was nade as to what it was. Consequently,
we believe nore sedinent sanples are required fromFirst Oreek to obtain an
adequat e reference dat abase



Al so, an assunption has been nade that netals are not COCs in First Oeek based
on the background data. W think that this assunption was inappropriate since the
ref erence sanpling was not conpl ete.

5. Ref. Vol. 2-2-53: In reference to groundwater contam nation by chenicals, the
study states that "hydrophobic chem cals are absorbed by aquifer material s". Please
clarify which materials COC s are absorbed by and where they deposit to?

Can you also clarify the follow ng statenents:

- "aliphatic COC s undergo dechl orination under anaerobic conditions"
What anaerobi c conditions?
What is the rel evance of this statenent?

- "aromatic COC s (i.e. benzene, etc.) are readily bi odegraded under
aerobic conditions". However, for aliphatic chem cals an anaerobic
degradati on was stated.

Wi ch condition prevail s?

What are the degradative products which are referred
to...phenols, quinones, etc.?

Whi ch may be potentially nore toxic?

6. W would like to see a surface water nonitoring programestablished in the Of -
Post area incl uding:

- South Platte River
- O Brian Canal

- Burlington Canal

- Barr Lake

- First Oeek

- Second Creek

- Fulton Dtch.

Response Cl

The Commenter has incorrectly stated the Arny's rationale for elimnation of Alternatives N5 and N-6. As
presented in the Final Ofpost EAFS report Volume VI, Section 4.2.1, Screening of Alternatives - North Plune
G oup, effectiveness, inplenmentability, and cost criteria were explicitly evaluated consistent with the
requirenents of the National G| and Hazardous Substances Pollution Contingency (NCP). In this section of the
EA/FS, it was concluded that Alternatives N4, N5 and N6 afford the best reduction in toxicity, nmobility,
and volune, the best long-termprotection, and the best conpliance with renedi ation goals. Alternative N6
was screened out at this point on the basis of simlar perfornmance in conparison with Alternative NN5 with
respect to reduction in toxicity, nobility, and volune, yet it afforded no benefit in terms of renediation
tineframe (10 to 20 years) and at hi gher cost.

The Arny selected Alternative N4 instead of Alternative N5 primarily because Alternative N4 uses actual
operating data as a basis for systemnodifications, if necessary. This is considered to be nore effective
t han expandi ng the system based on nore specul ati ve nodel i ng dat a.

The Arny is commtted to efficient operation of the Ofpost Goundwater Intercept and Treat nent System and
will evaluate operating data to assess the need for systemnodification. Simlar to the onpost boundary
treatment systens, it is difficult to assess whether the installation of additional wells will provide nore
efficient operation without collecting full-scale operating data for the O fpost Goundwater Intercept and
Treatment System The Arny has included an intensive nonitoring conponent as part of the preferred
alternative, Alternative N4, in the Proposed Plan. This intensive nmonitoring programwll allowthe

coll ection and subsequent interpretation of performance data for the full-scale operation of both the O f post
G oundwat er Intercept and Treatment System and the onpost boundary systens. The data will be used to assess
the need for any inprovenent to the systens and will provide increased accuracy in assessing contam nant

cl eanup. Acquisition of this operational data is preferable to adding extraction wells and recharge trenches
wi thout the benefit of operational data, because additional data are required to assess the necessity and

pl acenent of any additional extraction wells or trenches. |f operational data supports the conclusion that
the cleanup tinefrane can be shortened without 2 significant increase in long-termcosts, nodifications to
Alternative NN4 will be inplenented. By taking this approach, inprovenents to the systemw |l be nore
effective than inprovements made based on conputer nodeling data.

The sel ected renmedy does not address groundwater only at the periphery of the plune. The O fpost G oundwater
Intercept and Treatnent Systemis located in the mddle of the North Plume Goup in the area of highest



concentration
For additional discussion, see response to State comment No. 2a in Appendix A-3 of the ROD.
Response C2

The background concentrations of certain inorganic conpounds in the Arapahoe Fornation are naturally
occurring and are not addressed by the of fpost clean up

As defined by the Federal Facility Agreenent (FFA), the areas requiring remediation are those areas where
concentrations of contaninants exceed the renedi ati on goals. These renedi ati on goal s were devel oped to be
protective to both human and ecol ogi cal receptors and are within the acceptable risk range defined by EPA
The dii sopropyl methyl phosphonate (DI MP) detections west of the South Platte R ver are approxi mately 100
times | ess than the concentrati on recommended by EPA to be protective of human health. Continued groundwat er
monitoring will ensure that all areas will not exceed the remnediation goals established to be protective of
human heal t h.

Response C3

Chemi cal s of concern in the canals were not present above background concentrations in the sedinents of Barr
Lake. Additionally, the absence of elevated concentrations in Barr Lake surface water indicate that sedinents
are unlikely to be contaninated. Sanpling |ocations for Barr Lake sedinents included |ocations near the inlet
to Barr Lake, expected to have the hi ghest sediment concentrations.

The Arny acknow edged that intensive statistical analysis of the sedinent at Barr Lake was hanpered by the
smal | sanpl e size; however, on the basis on the sanpling |locations, the Arny contends that the sanples are
representative of sedinment at Barr Lake. Additional sanpling is not warranted

Response 4

The Arny indicated that the reference data set was not sufficient to adequately address whether First Creek
sedi nent was el evated for chlorinated hydrocarbon pesticides; therefore, as indicated, other criteria were
used. These "other criteria" are specified in the EA and included the detection frequency of the constituent
in First Creek sedinment, status of the constituent as a surface-water chem cal of concern (COC), and the
organic partition coefficient for the constituent. The assunption was nade that if a constituent
concentration was el evated in the surface water, it would al so be elevated in the sedinment. Al though a
statistical conparison of the chlorinated hydrocarbon pesticides in First Creek sedi ment conpared to
background was not possible, all detected pesticides in the sedinent were evaluated in the risk assessnent
(see Table 2.4.2.6-9 in the Final Ofpost EA).

Al t hough the background (reference) data set is small, the concentrations of netals present in the First
Creek sedinent sanples (n=l 1) are low by any standard and are unlikely to pose an adverse effect to hunan
and ecol ogi cal receptors.

Response C5

The hydrophobi ¢ COCs, such as the chlorinated hydrocarbon pesticides, nay be adsorbed to clay particles and
organic matter present in the aquifer. These particles are not likely to be nmobile; thus significant
desorption is unlikely to occur

Anaerobic conditions indicate a | ack of oxygen. Such conditions may be present in portions of the saturated
areas of an aquifer and nay be ideal conditions for the biological transformation (i.e., biodegradation) of
sone chl ori nated hydrocarbon pestici des by anaerobic m croorgani sns. Aerobic conditions nay be present in the
unsaturated zones of an aquifer. Either aerobic or anaerobic conditions nay be present at any given tine. The
type of biotransformation (aerobic or anaerobic) depends on the type of mcrobial population present in the
aqui fer as well as the nature of the chem cal substrate (aliphatic or aromatic) and the presence of any

m crobial nutrients. A though sone degradation products may be nore toxic than the parent conpound, the usual
condition is to produce |less toxic and nore sol uble products. Mst of the products (toxic and nontoxic), if
present above detection |evels are neasured using standard anal ytical methods and woul d have been included in
the risk assessnent.

Response C6

A surface-water nonitoring programis a conmponent of the selected renedy in the Record of Decision (RCD). The
specifics of the programw || be devel oped after the ROD is finalized



Comment D - Soil:

1. Ref. Vol. 2-1-21: Regarding surficial soil, conparison was nade between RVA-
tai nted sanples and regional reference data instead of reference data obtained at
the O f-Post sites. W cannot understand how rul es can be changed in the mddle
of the ganme. As such, we believe that conparisons should be nade between all
RVA-tai nted sanples and reference data fromthe O f-Post sites. A conparison
of RMA-tainted data for copper, |lead and zinc woul d have been statistically
el evated conpared to the reference data. This is not acceptable, and we would |ike
the surficial soil data re-eval uated.

2. Ref. Vol. 2-2-49 and 2-2-74: Wy haven't the vegetabl es been anal yzed for
COC s? Because the produce is grown in soil on the Of-Post area and irrigated
with groundwater contamnated with COC s, it would seem|ogical to sanple the
veget abl es grown there. They are a rel evant source of exposure for humans
i nhabiting the O f-Post area as well as for |ocal residents purchasing the goods.

3. We are concerned about |ocalized soil contam nation hot spots in the Of -Post area
whi ch we don't see being addressed by any of the clean-up proposals. W woul d
like these areas identified to the |local residents and the contam nati on addressed.

Response D1

The extension of the background data set to include regional data is appropriate and allows for a nore
realistic analysis of the significance of site-related netal concentrations. There can be trenendous
variability in netal concentration as a result of natural geol ogi c phenonena at a site, particularly a site
the size of the Ofpost Study Area. Thus, it is inportant to evaluate site data with all avail able
appropriate informati on. The "rul es" did not change. Reference to Shacklette and Boerngen's soil data, as
wel |l as other soil databases, is comon accepted practice in risk assessnent.

Response D2

The Arny recogni zes the val ue of actual site-specific data when perfornming a risk assessnent. Vegetabl es were
not anal yzed because no cl ear gui dance exi sts on which kinds of plants are the npbst appropriate and because
of seasonal availability during the schedul ed soil sanpling events. The Arny's nodeling approach uses
conservative input paraneters to predict potential plant tissue concentrations; thus, it is highly likely
that potential risks associated with vegetable ingestion by |ocal residents have been overesti mated.

Response D3
The estimated risks associated with the areas of el evated pesticide concentrations in soil are within the

acceptabl e risk range as established by the EPA. However, particularly with regard to the distribution of
pesticides, it is apparent that |ocalized areas of higher concentrations nay not be attributable to sinple

wi ndbl own erosi on fromonpost soil. Because of the w despread use of pesticides in agricultural practices,
pesticide residues are w despread and are found in nearly all soil sanples in the offpost area. The general
nature of wi ndbl own soil indicates that |ocalized of fpost areas of high soil pesticide concentrations are

unlikely. Intentional pesticide application is believed to be at |east partly responsible for the high
concentrations of pesticides in certain soil areas.

However, the estinmated risks (approximately 5 x 10-6) associated with these higher concentrations of
pesticides found offpost are well within the EPA heal th guidelines.

Comment E - Land Usage:
1. Have the Arny and Shell been communicating with Commerce Gty and the Adans

County Board of Conmi ssioners with regards to master plans and future zoning
requirenents for the Of-Post area? W are particularly concerned about zones 2,

3, and 4.
Response El
As discussed in Volune 11, Section 2.2.2 of the EA, naster plans, future use forecasts, and zoning

information fromboth Commerce Cty and Adans County were utilized in establishing the reasonable future |and
use for the Ofpost Study Area.

Comment F - Testing Procedures:



1. Ref. Vol. 2-2-74: Wy are sanples formagricultural products considered
insufficient for exposure determ nations of eggs, nmeat and m | k? Wen eval uation
sedinent sanples in /first Creek, an n=2 for control sanples was consi dered adequate

2. Ref. Vol. 2-2-76: Wiy was nodel i ng conducted for vegetabl e exposure?
Wuldn't it have been much nore relevant to sanple actual produce? W don't
under stand why so much tine and noney was wasted nodel i ng egg, neat and
veget abl e cont am nati on when sanples were readily available and woul d have been
nore reliable. Vol. 2-2-85 indicated the limted nonitoring data showed hi gher
Dieldrin levels than the nodel's predicted value for neat and eggs.

3. Ref. Vol. 2-2-90: Wiy is age 0-30 considered a lifetine risk? W realize that 30
years is considered average for the U S. due to popul ati on novenent statistics.
However, nuch of the Adans County area in question has a very stable popul ation
which often resides on a site for a lifetime. Miny residents have already |ived
with high exposure rates for over 40 years and may live in this area for another 30
years. W feet that the risk values would change if residency were considered for a
| onger tine.

4. Ref. Vol. 2-2-90: Please justify how and increased length of |ifetinme exposure
would result in a reduced estinmate of COC intake. Howis it presumed that soi
exposure and dairy product consunption would be | ower for an adol escent than an
adul t? Anyone who has observed, or been, a teenager can attest to the fact that
they play a variety of sports in the dirt, and will drink quantities of mlKk.

5. Relating to the risk managenent decision by the Arny to use 1 in 2000 as the
acceptabl e cancer risk, the Sierra Cub feels that this is unacceptable. W feel that
the cl ean-up should be to 1 in 1,000,000 as set by the EPA

Response F1

There is a greater potential for sample variability to occur when eval uating bi ol ogi cal sanples froma

popul ation rather than abiotic sanples, such as sedinent, froma limted area; therefore, a larger sanple
size is critical for neaningful interpretation of results. Each animal nay have uni que individual biol ogica
characteristics that are not readily apparent but that can influence chem cal residue and toxicity
evaluations. It is difficult to address the influence of individual variability when an evaluation is limted
to a very snmall data set.

Response F2
See Response D2 above
Response F3

Atime span of thirty years is used as the estinated reasonable maximumlifetinme exposure in accordance with
ri sk assessment gui dance documents from EPA. The basis of this value is that 90 out of 100 people will Ilive
30 years or less at one residence. Hence, 30 years is the expected duration of potential exposure to

contami nants. Al though sone people will exceed 30 years at one residence, the intent of this value is not to
represent the absol ute maxi mum nunber of years that would be represented by a very limted nunber of people,
but rather a value that enconpasses the nmajority of people. EPA does not advocate utilizing absolute
"worst-case" values in risk assessnents. Use of the standard EPA default factors provides for nobre consistent
ri sk assessnments. A statistical evaluation of the Arny's risk assessnent exposure paraneters actually

indi cated that the reasonabl e maxi num exposure intake used by the Arnmy approaches the 99th percentile
neeting and exceeding the definition for a reasonabl e maxi num exposure (RVE) estimate.

Response F4
The basis of the comment, the reference to page I1-2-90 of Volunme II, is unclear. The risk assessnent
estinmated potential risk on the basis of a reasonabl e naxi num exposure as defined in the response to comment

F3 for all popul ations eval uated

As shown in Tables 2.4.3.2-1 and 2.4.3.2-1a of the Final Ofpost EA report, the intake rates for soil and
water used in the risk assessnent are greater for an adol escent/child than for an adult.

Response F5



The Arny has closely foll owed EPA gui dance and the National O and Hazardous Substances Poll ution
Contingency Plan (NCP) regarding the use of the 10-4 risk threshold to assess whether remediation is
necessary. Quidance states that if the cumulative cancer risk to an individual is |less than 10-4, renedial
action nmay not be warranted unless certain site-specific conditions exist. If renmedial action is warranted,
the 10-4 to 10-6 risk range nmust be achieved, with an initial preference for the 10-6 end. EPA gui dance
further states that the upper boundary of the risk range is not an absolute at 1 x 10-4, but rather, the
acceptabl e risk range can extend to 5 x 10-4. The cunul ative of fpost cancer risk is a maxi numof 3 x 10-4,
which is within the acceptable risk range. The risk was cal cul ated without operations of the Of post

G oundwat er Intercept and Treatment System being consi dered.

I'n expl ai ning the use of the point of departure, the EPA, in the preanble to the NCP, states

The use of 10-6 expresses EPA's preference for renedial actions that result in risks at
the nore protective end of the risk range, but does not reflect a presunption that the
final renedial action should attain such a risk |evel (55 Federal Register 8717).

The operation of the Ofpost Groundwater Intercept and Treatnent Systemreflects the Arny's goal of further
reducing the potential risk toward the 10-6 | evel.

Al so, refer to the NCP and EPA risk assessment gui dance docunents, including Ofice of Solid Waste and
Emer gency Response Directive 9355.0-30 (Role of the Baseline R sk Assessnment in Superfund Rermedy Sel ection
Deci sions, April 22, 1991), for clarification of this issue.

Comment G - Legal Requirenents:

1. Ref. Vol. 7-A-6: This ARAR anal ysis section states that the Federal Endangered
Species Act, Mgratory Bird Treaty Act, and Bald Eagle Protection Act apply to
RMA. This section further states that remedi ati on goal s have been established for
O f-Post contanmination in conformty with the requirements of these three
statutes. It further states that these renediation goals will be included as
enforceabl e renediation levels in the proposed plan and record of decision.
However, on page A-7, it is specifically stated that these three statutes are not
ARAR s, but that they will be conplied with for purposes of inplenenting an
al ternative renedy.

The Sierra Aub is concerned that as the requirements of these three statutes
regarding wildlife protection are not ARAR s, there may be sone conflict between
complying with these statutes and neeting the renediation goals for the Of-post
QU. Specifically, howw Il conflicts between the requirements of these three
statutes and established ARAR s be resolved in the O f-Post renediation?

Additionally, how can it be anticipated that renediation goals for the Of-Post QU
can be achieved along with the requirenments of those statutes for protection of wldlife?

The Sierra dub has concerns that there will be conflicts due to the presence of

bal d eagles in and around the Arsenal. To the greatest extent possible, the

proposed plan and record of decision for the O f-Post QU should set forth how

any potential conflicts are to be resolved to assure that renediation goals will be
net, while at the same tine protecting the wildlife included under the three statutes.

2. Ref. Vol. 7-A-20: Section 4.9 raises the question of protection of the wetlands in
the renedi ation process. This section specifically states the requirenents of
Executive Order 11990 for protection of wetlands. This executive order directs
federal agencies to take action to mnimze the destruction, |oss, or degradation
of wetlands. The EA/FS states that because wetl ands have been identified at the
Arsenal, the requirenents of this executive order nay be potential |ocation specific ARAR s

W are al so concerned that there may be conflicts between wetlands protecti on and
neeting required renedi ation levels. To the greatest extent possible, existing
wet| ands at the Arsenal should be protected in the Of-Post renediation process.
Moreover, any contam nati on of wetlands areas should be renedied to a | x10 -6

| ocalized risk of cancer.

3. Ref. Vol. 7-A-22: Section 4.12 deals with the Col orado Non- Game Endangered or
Thr eat ened Speci es Conservation Act. This section states that because renedial
alternatives anticipated for the Of -Post QU are primarily sub-surface, and do not
detail harassing, taking or possession of non-gane species, these regulations are



not applicable or relevant to the O f-Post QU

Wiile renmedial alternatives may be primarily sub-surface in nature, they may
never -t he-1 ess i nvol ve sone harassnent or destruction of non-gane, endangered or
t hreat ened species. For this reason, the Col orado Non-Gane Endangered or

Thr eat ened Speci es Conservation Act should apply in evaluating alternatives for
the Of -Post QU

Response Gl

The EA/FS (vol. 7, pg. A-6) does state that these three statutes apply to RVA and are applicable to the

of fpost renedy. In itself, the FFA requirenent is not an ARAR because it is not a promnul gated standard.
However, the FFA requirement is legally binding on RVA activities. Language has been added to the RCD
indicating that all appropriate actions will be taken during the operation of the preferred alternative to
ensure conpliance with these statutes.

Response &

Protection of wetlands will be an integral part of the operation of the preferred alternative. Presently, the
Arnmy does not anticipate any conflict between operation of the Ofpost Goundwater Intercept and Treat ment
System and protection of wetlands. If nodifications to the Ofpost Goundwater Intercept and Treatment System
are necessary, protection of wetlands will be one of the issues eval uated.

Response &3

Col orado non-gane endangered or threatened species will be protected during the operation and nodification
(i f necessary) of the Ofpost Goundwater Intercept and Treatnent System

Coment H
Qur | ast question does not fall under a particul ar heading, but we would like you to answer it

Wiy can't the Arny and Shell take the lead i n devel opi ng new techni ques for
chem cal clean-up using both the Of-Post area and RVA to do this? This woul d
be an excel | ent noney-maki ng opportunity for Shell. It would al so give both the
Arny and Shell Q1 Conpany a nore positive inmage in the eyes of the community
and ultimately the nation.

Response H

The Arny and Shell Q1| Conmpany have eval uated a nunber of new and energing technol ogies for use at RVA. Both
bench- and pilot-scale tests of several technol ogi es have been or will be conducted. The biggest problem
when eval uating new technol ogies, is their application to large scale clean up activities. If data becomes
avail abl e indicating potential applications of new technology at RVA, the Army and Shell will evaluate and
apply these technol ogies to the cl eanup program at RVA



Ofice of the Program Manager

Ms. Sandra A Horrocks

Subcommi tt ee Chai r per son

Rocky Mountain Chapter, Sierra Cub
1452 East Northcrest Drive

H ghl ands Ranch, Col orado 80126

Dear Ms. Horrocks:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny

appreci ates the | arge nunber of comments subnitted on the O fpost Proposed Plan. | hope the encl osed
responses increase your understanding of the offpost cleanup. A so included are the comments you submitted on
the O f post Proposed Plan for easier reference to the response.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.
Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commrerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXKRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



<I M5 SRC 0896128>
U. S. DEPARTMENT OF THE ARW
RESPONSES TO CI TI ZENS AGAI NST CONTAM NATI ON COMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL COFFPCST PROPCSED PLAN
MAY 13, 1993

GENERAL COWWENTS
First bullet

The Arny has closely followed U S. Environnental Protection Agency (EPA) gui dance and the National G| and
Hazar dous Substances Pollution Contingency Plan (NCP) regarding the use of the 10-4 risk threshold to assess
whet her renediation is necessary. Quidance states that if the cumulative cancer risk to an individual is |ess
than 10-4, renedial action nmay not be warranted unless certain site-specific conditions exist. |f renedial
action is warranted, the 10-4 to 10-6 risk range nust be achieved, with an initial preference for the 10-6
end. EPA guidance further states that the upper boundary of the risk range is not an absolute at 1 x 10-4 ,
but rather, the acceptable risk range can extend to 5 x 10-4. The cumnul ative of fpost cancer risk is a nmaxi mum
of 3 x 10-4, which is within the acceptabl e risk range.

In explaining the use of the point of departure, the EPA, in the preanble to the NCP, states

The use of 10-6 expresses EPA's preference for renedial actions that result in risks
at the nore protective end of the risk range, but does not reflect a presunption
that the final remedial action should attain such a risk |level (55 Federal Register 8718).

The operation of the O fpost Goundwater Intercept and Treatnent Systemreflects the Arny's goal of further
reducing the potential risk toward the 10-6 | evel.

Second bul | et

The Arny used a | arge anount of onpost and offpost surface soil data to interpret Rocky Muntain Arsenal
(RMA) -rel ated soil contam nation. The conbi nation of onpost and of fpost data denonstrates that detected
concentrations of contam nants offpost are attributable to w ndblown transport from RVA and to of f post
activities, including agricultural application of pesticides. Further, risks corresponding to offpost soil
concentrations are within EPA' s acceptable risk range. Therefore, renediation of offpost soil is not
required.

For additional discussion. see response to State comrent No. 4 in Appendix A-1 of this ROD.
Third bul | et

The Army will continue to work with EPA, the Col orado Departnent of Health, and the Tri-County health
Department in assessing the effectiveness of one O fpost Goundwater Intercept and Treatnent Systemin
eval uating the need for alternative water supplies where renedi ation goals are exceeded.

Fourth bull et

The Arny has recogni zed all state laws and regul ations that neet the applicable or relevant and appropriate
requi renent (ARAR) criteria under CERCLA and the NCP. After extensive discussion with all the parties, the
Arny has concl uded that the Col orado Basic Standards for G oundwater (CBSGs) do not neet the ARARs criteria
because of inconsistent application and anmbi guous | anguage. ARARs for the O f post Operable Unit are based on
federal drinking water standards and are protective of human health. In nost cases, the treatnent goals for
the of fpost and boundary treatnent systens exceed the drinking water standards.

CERCLA expressly provides that state standards can be ARARs at a site. However, only those standards that are
nore stringent than federal requirenments may be considered. In addition, the state standards nust be

promul gated (i.e., the requirenment nust be of general applicability and legally enforceable). Finally, the
requirenents nust be identified in a tinely manner by the particular state (40 Code of Federal Regul ations
[CFR] Section 300.400[q)[4]).

The Arny concludes that the CBSG interimorgani c standards are not ARARs for two reasons. First, the CERCLA
exception in Section 3.11.5(C)(5)(a) applies to renedial actions authorized under CERCLA that are nore or
| ess stringent than woul d be achi eved by conpliance with the statew de standards. As a result, the overall
effect of the statew de standard and accompanyi ng exceptions is a state regulation that is only sonetines
nore stringent than a federal requirement. CERCLA only considers state standards that are stricter at all
times as potential ARARs. Therefore, by definition, the interimorganic standards are not ARARs at Superfund



sites.

Second, the CBSG interimorgani c standards cannot be ARARs because they are not generally applicable or
legally enforceable. A requirement in CERCLA for state requirenments to be ARARs is that they nust be

promul gat ed standards, which nmeans they nust be generally applicable and legally enforceable. Cearly, the
interimorgani c standards do not neet this test when applied at CERCLA sites. By definition, the interim
organi c standards are applicable throughout the state, except at CERCLA, RCRA, and UST sites. In those

i nstances, the relevance of the standards is determned by the renedial sites. It is hard to understand how
the standard could be | egally enforceabl e when the Comm ssi on added | anguage specifically ensuring that the
standards may or may not be net at CERCLA sites.

For additional discussion, see response to State comment No. 4 in Appendix A-3 of this ROD.



U. S. DEPARTMENT OF THE ARWY
RESPONSES TO ARSENAL ACTI ON ALLI ANCE COMMENTS
REGARDI NG THE ROCKY MOUNTAI N ARSENAL CFFPOST PROPCSED PLAN
JUNE 21, 1993

GENERAL COMVENTS
Coment 1
The proposed plan for groundwater clean-up is conpletely inadequate.

The Arny fails to propose a plan for the clean-up and/ or replacenent of donestic
wat er supplies that are currently contam nated w th by-products of chem ca
warfare agents, solvents and other Arsenal -rel ated conpounds whi ch have been
identified in over a hundred wells spanning mles at varying levels

The boundary systemplan in its current formwll do nothing to suck up or treat
the contaminant plune that has already spread for mles past the interceptor points

Response 1

The proposed plan includes a requirement for providing alternate domestic water supplies at |ocations where
donmestic water currently contains contani nants above applicable rel evant and appropriate drinking water
standards. These standards have been established to be protective of human health. The Arnmy will continue to
nmoni t or groundwat er contam nant concentrations during cleanup activities and will provide an alternate
domestic water supply for any locations identified in the future where RVA contam nants exceed groundwat er

cl eanup st andards.

As indicated in the proposed plan, the North Boundary Contam nant Systemis not designed to capture

contami nation that has migrated past the RVA north boundary. Capture and treatnent of groundwater
downgr adi ent of the North Boundary Contam nant Systemis the basis for the construction and operati on of the
O fpost Goundwater Intercept and Treatnent System Additional nonitoring wells have been installed in this
area to help define the extent of contanination and to aid in nonitoring the effectiveness of the treatnent
system The O fpost Goundwater Intercept and Treatnent Systemis designed to extract and treat groundwater
in order to attain groundwater cleanup standards.

Comment 2

The proposed plan fails altogether to address soil contam nation in the offpost area, with no plan to renove
toxins in yards where children and pets play, and track contam nants to indoor |iving areas.

Response 2

Remedi ati on of soil is not necessary because the estimated risk from exposure pathways relating to soil is
within EPA health guidelines. Extraction and treatnent of offpost groundwater will reduce the total potentia
ri sk through all pathways toward the | x 10-6 | evel

Coment 3

The plan fails to base its assessnent of human health risks on actual conditions and the history of prior
Arsenal -rel at ed exposures.

Wiile the Arny is aware that elevated rates of at |east one cancer type were
denmonstrated in the population for a period of tinme studied, the Arny and EPA
have based the "risk assessnent” on projections that fal sely assune a previously
heal t hy popul ati on

The Arny ignores the fact that a significant nunber of offpost residents,

especially in the Irondale area, were literally "gassed" by seven nmonths of virtually
uncontrol l ed toxic fumes including high |levels of deadly Shell pesticides and ot her
toxi c Arsenal compounds during the Basin F excavation in 1988 and '89, causing
significantly high levels of risk for cancers and ot her di seases, according to sonme

i ndependent nedi cal experts.

The Arny ignores the fact that human beings in sone sectors of the offpost area
al ready have el evated risk from Arsenal poi sons, having consuned | evels of TCE



and ot her toxins exceeding federal health guidelines in their drinking water
t hrough South Adans County's Water systemfor years prior to charcoal filtration,
and even at tines since.

Response 3

The Arny foll owed EPA guidance in the conduct of the risk assessment for the O fpost Study Area. These

gui del i nes do not account for existing health conditions, which nay or nmay not be present in a popul ation.
However, the EPA risk assessnent procedures include sufficient safety factors to be protective for sensitive
popul ati ons.

The risk assessnment conducted for the O fpost Study Area does not, by definition, assess whether adverse
health effects have occurred or will occur and cannot identify particular individuals likely to suffer health
probl ens because of contanmination at a site. The Agency for Toxic Substances and D sease Registry (ATSDR), in
cooperation with the Col orado Departnent of Health, have ongoi ng epi dem ol ogi cal studies near RVA to address
the occurrence of health effects and assess whether these effects nmay be attributable to exposure to

contami nants froma hazardous waste site. To date, the health study conpleted by the Col orado Departnent of
Heal th and ATSDR has given no proof of a cause-effect relationship between Arsenal contanination and health
problens in the of fpost area.

Questions regarding violation of federal drinking water standards by the South Adans County \Water and
Sanitation District (SACWD) should be addressed directly to SACMSD. The Arny is not involved in the
operation or maintenance of that facility.

Cl TI ZEN RECOMVENDATI ONS FOR THE U. S. ARWY AND SHELL
Recommendation 1

Al dormestic wells currently contam nated by DI MP, | MPA and/or any ot her Arsenal -
related toxins, found at any |l evel should imediately be replaced with an alternative
source of water, to elimnate all current routes of toxics exposure, including dermnal
exposure and steaminhal ati on while bathing and showeri ng.

Response to Recommendation 1

The Arnmy will continue to work with the U S. Environnental Protection Agency (EPA), the Col orado Depart nent
of Health, and the Tri-County Health Departnment in assessing the effectiveness of the O fpost G oundwater
Intercept and Treatnent Systemand in evaluating the need for alternative water supplies where cleanup
standards are exceeded.

Recommendat i on 2

Cap all shallow groundwater wells, to prevent continuing mgration of Arsenal poisons to
t he deeper aquifer, as was recommended by the U.S. Public Health Service in 1959, over
30 years ago.

Response to Recommendation 2

Vel |l closure of offpost wells has been included as a conponent of the selected renedy. See Appendi x C of the
Record of Decision (ROD). Specifics, relating to the criteria for individual well closures, are being
di scussed with the EPA, Col orado Departnent of Health and Tri-county Health Departnent.

Recommendat i on 3

Install groundwater interceptor systens along the |eading edge of the plunme, to the west of
the South Platte River, to the north near or above Brighton, and east where the plunme has
not been adequately characterized, to date.

Response to Recommendation 3

The O f post Groundwater Intercept and Treatnent Systemis |ocated such that the groundwater will be treated
to meet or exceed the renedi ation goals established to be protective of human heal th. DO isopropyl

nmet hyl phosphonate (DI MP) concentrations at the | eading edge are approximately 100 tines |less than the
concentration established by the EPA to be protective of human health. The National G| and Hazardous
Substance Pol | ution Contingency Plan (NCP) does not require cleanup to a concentration of zero.



Recommendat i on 4

Devel op a conprehensive contam nated soil renoval and clean-up plan for any and all

of fpost areas (including areas to the east and el sewhere, not currently included in the
"of f post study area") where RVA chemicals -- including Shell's dieldren, aldrin, endrin
and ot her poisons -- have been identified.

Response to Recommendation 4

Background sanpling indicated that pesticides are present throughout the O fpost Study Area. Agricultural
application of pesticides is a contributing source. Agricultural application of a registered pesticide is
exenpt from CERCLA. However, the risk associated with the dieldrin concentration in these hot spots do not
exceed a lifetine cancer risk of 5 x 10-6, which is at the |l ower end of the acceptable risk range defined by
the U S. Environmental Protection Agency (EPA). Therefore, specific cleanup of these soil areas is not

requi red. C eanup of offpost groundwater will provide the greatest benefit of risk reduction.

Recommendation 5

Devel op a plan that includes analysis for conpounds in offpost soil and surface waters
associated with the RVA's onsite hazardous waste incineration and nechani sns for clean-
up of heavy netals, dioxins and other toxins released to offpost area yards, farnms and/or
busi nesses in conjunction with the Arny's two-year incineration activities.

Response to Recommendation 5

Monitoring plans will be devel oped follow ng conpletion of the ROD. See Response to Comment 4, regarding the
Subrer ged Quench Incinerator, followi ng the O fpost Proposed Pl an Responses.

Recomendat i on 6

Post pone the "Record of Decision" on the offpost clean-up until the State of Col orado
enacts groundwater standards for currently unregul ated, Arsenal-related toxic -conpounds,
based on independent nedi cal opinion without conflicts of interest with the Arny or its
agents. Once those standards are adopted, set clean-up levels that neet -- or preferably
exceed -- the standard.

Response to Recommendation 6

The Arny is not required to postpone the ROD in Order to wait until a standard is pronmulgated. Flexibility is
inherent in the Arny's selected alternative, and if a standard changes and subsequently applies to the
of fpost program the selected alternative will be nodified.

Heal th advi sori es devel oped for DI MP and isopropyl nethyl phosphonic acid (I MPA) by the EPA and its Ofice of
Drinking Water represent an eval uation by independent organizations that have no conflict of interest with
the Arny.

Recomendation 7

Abandon ri sk assessnent for the offpost based on "zones," and clean up all contam nated
soil and water areas to the maxi mum extent consi dered safe for residential use, since there
are no nmechani sns in place whereby | and uses are to be restricted on private property, and
cannot be projected in perpetuity.

Response to Recommendation 7

The NCP does not assune that unrestricted residential use will be the overriding consideration in cleanup
efforts. In fact, the NCP states that the assunption of residential use is not a requirenent, only that
future I and use be eval uated. Section 104(i) of Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) states that health risk assessnments should evaluate the potential risk to human health
posed by "individual sites," based on such site-specific factors as the "nature and extent of contam nation"
and the "existence of potential pathways of human exposure." Qdearly, this | anguage indicates that the EPA
recogni zes that all areas of a site are not equal in terms of potential risk. Because the guidelines for

det ermi ni ng which areas require renediation are risk-based, it is inmportant and essential to establish
exposure areas (e.g., zones) with differing chem cal concentrations and potential exposure patterns. This
allows identification of those areas that pose the greatest concern (by virtue of higher risk) and that wll
require renediation. In addition, Institutional Controls have been added to the ROD to further protect the
public frompotentially contani nated areas.



Recommendati on 8

Anend the plan to reflect clean up standards that neet -- or preferably exceed -- the
EPA's National Contingency Plan | evel of "acceptable" risks, which clearly states no nore
that 1 excess cancer per nmillion is considered safe. The Arny's plan to allow a level of 1
excess cancer per 10,000 is outrageous, inconsistent with Superfund clean-up | evels at
other sites around the country, and which we believe to be overt environnental
discrimnation, whereby the U S. Arny would intentionally subject citizens in

predom nantly | owinconme comunities to dramatically higher risks of death fromits

cl eanup actions alone, on top of already el evated risks due to previous water, air and soi
contam nation fromthe Arsenal

Response to Recommendation 8

The Arny has closely foll owed EPA gui dance and the NCP regarding the use of the 10-4 risk threshold to assess
whet her Renedi ation is necessary. Quidance states that if the cumul ative cancer risk to an individual is |ess
than 10-4, renedial action nay not be warranted unless certain site-specific conditions exist. If renedial
action is warranted, the 10-4 to 10-6 risk range nust be achieved, with an initial preference for the 10-6
end. EPA guidance further states that the upper boundary of the risk range is not an absolute at 1 x 10-4,

but rather, the acceptable risk range can extend to 5 x 10-4. The cumul ative of fpost cancer risk is a nmaxi mum
of 3 x 10-4, which is within the acceptable risk range. This risk was cal cul ated w t hout considering
operations of the Ofpost Goundwater Intercept and Treatment System

In explaining the use of the point of departure, the EPA, in the preanble to the NCP, states

The use of 10-6 expresses EPA' s preference for renedial actions that
result inrisks at the nore protective end of the risk range, but does
not reflect a presunption that the final remedial action should

attain such a risk level (55 Federal Register 8718).

The operation of the O fpost Goundwater Intercept and Treatnent Systemreflects the Arny's goal of further
reducing the potential risk toward the 10-6 | evel

Additionally, the Arny is follow ng EPA regul ati ons and does not practice environnental discrimnation, as
inmplied in the comrent.

Recomendati on 9

Abandon so-call ed "cl ean-up" plans that allow people to be exposed to known dangerous
toxi c conpounds, in addition to an array of unknown hazards fromthe negligent actions at
the Rocky Mountain Arsenal over the last half century, which continue to sacrifice public
heal th, homeowners' investnents, the environnent, and the viability of whole

communi ti es.

Response to Recommendation 9

The Arnmy will not abandon the cleanup plan identified in the Proposed Plan. The selected alternative for
of fpost cleanup will not be deternmined until the Final ROD is accepted by the U S. EPA and issued (now
schedul ed for early 1994). The Arny believes its preferred alternative will protect human health and the
envi ronnent and benefit property val ues of f post.



Ofice of the Program Manager

Ms. Adrienne Anderson
P.O Box 512

1200 Madi son Street
Denver, CO 80206

M's. Benni e Miniz
P.O Box 261
Hender son, CO 80640

Ms. Mary Daigle
8810 E. 88th Ave. #40
Hender son, CO 80640

Dear Madans:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny

appreci ates the | arge nunber of coments subnitted on the Ofpost Proposed Plan. Al so included are responses
to comments you submitted on the Subrmerged Quench Incinerator (SQ). | hope these responses increase your
under st andi ng of the SQ and of f post cl eanup.

Pl ease Contact M. Bill Thomas, Public Affairs Ofice, at (303) 289-0136 if you have any questions regarding
the S@ and M. TimKilgannon at (303) 289-0201, if you have any questions regarding the O f post Proposed
Pl an.

Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogram Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



RESPONSES TO COLCRADO PESTI Cl DE NETWORK COMMVENTS
COMMENTS ON THE PAST PRCOPCSAL

W support the N-5 cleanup alternative because it will give a nore speedy initiative to the cleanup of
this area. Expected pressures for devel oping the area because of the new Denver International Airport
necessitate giving attention to the cl eanup

W woul d Like the dieldrin hot spots and other contam nated areas to be renedi ated. CERCLA established a
strict joint and several liability scheme. If other parties also contributed to the contamination, the
cleanup renedy is a contribution suit. W have not seen any evidence which woul d prove that the arsenal did
not at |east contribute to the excess dieldrin
cont am nati on

DI MP shoul d be cl eaned from ground and surface water to at |east 8 ppb. The EPA suggested cl eanup | eve
of 600 ppb is nuch too high because different criteria are used to deternine nutrient needs in human and to
animal s; the average American diet (USDA 1977) does not even supply the recomrended daily doses for
nutrients; test animals were given extra supplements to nmeet their nutrient needs off post dwellers nay not
take any suppl enents.

The 1990 mink study only solicits further questions about the inpacts DI MP and sudden deat hs of m nk
related to DIMP. The former mnk study show sudden death shoul d be given top consideration in considering
DI MP toxicity.

<I M5 SRC 0896128C>



U. S. DEPARTMENT CF THE ARW
RESPONSES TO COLORADO PESTI Cl DE NETWORK COMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL CFFPCST PROPCSED PLAN
JUNE 21, 1993

Response to Comrent No. 1 - Preference for Alternative N 5.

The Arny selected Alternative N4 rather than N5 on the basis of the evaluation criteria specified by the
National G| and Hazardous Substances Pollution Contingency Plan (NCP) as described in the Record of Decision
(RCD). The slightly shorter tinme frame for cleanup estinmated for Alternative N5 was not the overriding issue
in the selection process. The Arny believes that the i nmedi ate operati on of the existing Ofpost G oundwater
Intercept and Treatnent Systemwith |ater evaluation (Alternative NN5) is preferable to incurring increased
construction costs for Alternative N5 based on results of conputer nodeling. After review of actual
operational data (which includes an eval uation of the change in chem cal concentrations in groundwater), if
improvenents or nodifications to the existing systemare necessary, they can be inplenented nore effectively.
These i nprovenents woul d be based on actual data and woul d therefore be nore effective than Alternative N5
based on conputer mnodeling results.

For additional discussion, see response to State conmrent No. 2a in Appendix A-3 of the RCD.
Response to Commrent No. 2 - Dieldrin Hot Spots.

Based on our evaluation, isolated areas of increased dieldrin concentration (i.e., hot spots) in offpost soil
are not a result of transport from Rocky Mountain Arsenal. Wndbl own soil woul d be deposited in a nore
uniformpattern and would not result in a deposition of high concentrations of dieldrin in one area.

Addi tional |y, background sanpling indicated that pesticides are present throughout the O f post Study Area.
Agricultural application of pesticides is a contributing source. Agricultural application of a registered
pesticide is exenpt from CERCLA. However, the risks associated with the dieldrin concentrations in these hot
spots do not exceed a lifetinme cancer risk of 5 x 10-6, which is at the lower end of the acceptable risk
range defined by the U S. Environnental Protection Agency (EPA). Therefore, specific cleanup of these soil
areas is not required. deanup of offpost groundwater will provide the greatest benefit of risk reduction.

Response to Commrent No. 3 - DI MP O eanup Standard and Studies

The Arny is using the EPA's Heal th Advisory value for diisopropyl mnethyl phosphonate (DI MP) of 600 parts per
billion (ppb) to determ ne which areas of DI MP-contani nated groundwater require renedi ati on. This val ue
represents a determnation concurred by nmany EPA scientists and toxicol ogists. As stated in the Operation and
Mai nt enance Manual for the O fpost Groundwater Intercept and Treatnent System the treatnent systemis

desi gned such that the treated water contains no nore than 10 ppb of DI MP. Because the treatnent systemis
located in the area of highest groundwater contam nation, treatnent of the groundwater to a | evel of 10 ppb
DI MP shoul d have a significant inmpact on the regional D MP concentrations.

Because humans and animals are different, their nutrient needs are also different. Al EPA aninal testing
gui delines indicate that animals should be properly fed with a diet that includes the appropriate nutrients.
Al t hough the average human diet may be lacking in some nutrients, there are no procedures currently being
used by EPA or state agencies to specifically account for this. There are, however, a nunber of safety
factors built into the determi nation of the health advisory that the EPA believes are sufficient to account
for potential variation anong human sensitivities.

The EPA has recomrended that the mink DI MP study not be used for human health effect studies because of the
hi gh natural annual nortality in mnk, the general l|ack of information on the mnk, and uncertainties
concerning the rel evance of mnk to human health assessnent.

For additional discussion of the DIMP standard, see response to State coment No. 2d in Appendix A-3 of the
RCD.



Ofice of the Program Manager

Ms. Angel a Medbery

Col orado Pesticide Network
2205 Meade Street

Denver, Col orado 80211

Dear Ms. Medbery:

Thank you for your comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny appreciates the
| arge nunber of comments submitted on the O fpost Proposed Plan. | hope the encl osed responses increase your
under st andi ng of the O fpost cleanup. Also included are the cooments you submitted for easier reference to
the Arny's response.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.
Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022



U. S. DEPARTMENT OF THE ARWY
RESPONSES TO ENVI RONVENTAL | NFORVATI ON NETWORK COMMVENT" S
REGARDI NG THE ROCKY MOUNTAI N ARSENAL COFFPCST PROPCSED PLAN

Coment  1:

The preferred option cites Barr Lake and Burlington Ditch as of fpost study areas, yet it appears that a
conpr ehensi ve characterization has not occurred as yet. Are there current plans for extensive sedinments and
sedi nent core sanples to be done throughout these areas?

Response 1:

The Arny believes that the sanpling activities conducted at Barr Lake and Burlington Ditch have been
sufficient to adequately characterize these areas and to evaluate the need for remediation. In addition, a
surface-water nonitoring programwi |l be inplenmented as a conponent of the preferred alternative.

Comment  2:

Have sufficient 3-dinensional plunme maps been generated to answer the followi ng questions: have the plune
heads been defined in such a nanner that the locations are identified? Have the plune heads reached and
di spersed in the local tributaries, canals, and | akes?

Response 2:

Through the conbi nati on of data collected froman extensive system of of fpost and onpost nonitoring wells and
use of groundwater nodeling techniques, the areal extent of Rocky Muntain Arsenal (RVA)-rel ated contam nants
is well-defined. As discussed in the Final Renedial Investigation report, contam nant detections in |ocal
tributaries, canals, and | akes are generally not above background | evels.

Coment  3:

The Groundwater nmonitoring alternative cited states the sanples will be collected periodically. WII these be
grab or conposite sanpl es? What exactly will be nonitored? Wiat are the target analytes? How long will it
take to get results fromthis testing? How frequently will the sanples be taken, and at what | ocations?

Response 3:

Speci fics of the groundwater nonitoring programto be inplenented as part of the of fpost sel ected renedy have
not yet been devel oped. The Record of Decision (ROD) states that the nonitoring plan will be devel oped
follow ng finalization of the RCD.

Conment  4:

A site revieww |l be conducted at |east every five years according to the U S. Arny brochures. A site of
this conplexity and severe nature of contam nation dictates a much nore aggressive reviewtine line. Every 5
years therefore is not acceptable. This should be brought forward for further public discussion. Please
explain why the Arny feels that a 5 year paraneter is sufficient.

Response 4:

As stated in the Proposed Plan and the ROD, Section 121(c) of the Conprehensive Environnental Response,
Liability, and Conpensation Act (CERCLA) nandates that a formal site review be conducted at |east every five
years to assure that hunman health and the environnent are protected during and after renedi ati on. However,
informal reviews of the efficiency, effectiveness, and environnental inpacts of the treatment systens will be
a continuous process. A large part of these informal reviews will be an assessment of the groundwater and
surface-water nonitoring data collected as part of the long-termnonitoring program These infornal reviews
will be performed as often as long-termnonitoring is perforned. Based on the infornation obtained during
operation of the treatment systens, a formal review nay be conducted sooner than five years follow ng

impl enentation of the renedy, but no later.

Comment 5:

Alternate Water Supply is cited as being provided if domestic wells are identified as containing
concentrations that exceed renedi ation goals. Please specify exactly what those concentrations consist of,
and whet her they are protective of chronic exposures and synergistic accunul ative uptake in small children,
and pregnant wonen.



Response 5:

Remedi ation goals (i.e., cleanup standards) are listed in Table 7.1 of the ROD. Based on U.S. Environnental
Protection Agency (EPA) gui dance on risk assessnent methodol ogy, these concentrations are expected to be
protective of adverse health effects for sensitive individuals and for chronic exposures.

Conment  6:

The RMA boundary contai nnent systens nay not be adequate systens for ground water recharge punp-and-treat
containnent if they are relying solely on carbon adsorption units for renoval of organics only. Qher
contam nants at the RVA include netals, which are not affected by carbon adsorption units. Qher processes
such as precipitation nay be required to address this.

Response 6:
Concentrations of nmetals and other inorganics approaching the RVA boundaries were determned to neet all

appl i cabl e groundwat er standards. |f ongoi ng groundwater nonitoring results show that other chemcals are
approachi ng the RVA boundaries above standards, the Arny will revise the treatnent systens as necessary.



Ofice of the Program Manager

Ms. Paul a El of son- Gar di ne

Executive D rector

Envi ronnental |nformation Network (EIN), Inc.
P. O. Box 280087

Lakewood, CO 80228

Dear Ms. El of son-Gardi ne:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny

appreci ates the | arge nunber of coments subnitted on the O fpost Proposed Plan. Al so included are responses
to comments you submitted on the Submerged Quench Incinerator (SQ). | hope these responses increase your
under standi ng of the SQ and of f post cl eanup.

Pl ease contact M. Bill Thomas, Public Affairs Ofice, at (303) 289-0136 if you have any questions regarding
the S@ and M. TimKilgannon at (303) 289-0201, if you have any questions regarding the O fpost Proposed
Pl an.

Si ncerely,

Eugene H. Bi shop
Col onel, U S Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracki ng Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022



RESPONSES TO DENVER AUDUBON SOCI ETY COMMVENTS
<I M5 SRC 0896128C1>

In justifying the selection of N4 as the favored option, the Arny observes (5.4.1.4) that "the potential for
exposure in the timeframe is reduced by the Arny commitrent to provide alternative water to any future
identified ground water users." Wile this seens prudent, we are concerned that the uncertainties in

ecol ogi cal risk m ght be ignored

The Arny has enphasi zed that the 2-year intensive nonitoring proposed under option N-4 is needed for

deci si on-maki ng regardi ng potential inprovenents to the treatnment Installations. They have not made clear the
conpel l'ing need. on the other hand there seems to be clear justification for expecting nore rapid cl eanup for
the treatment plans under N-5. The real tradeoff seenms to be nore accurate nodeling for risk assessnent as
opposed to nore aggressive renoval of groundwater contam nants, which mght not be optinmal, but is sure to
wor k.

<I M5 SRC 0896128C2>



U. S. DEPARTMENT CF THE ARW
RESPONSES TO DENVER AUDUBON SOCI ETY COMMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPOST PROPCSED PLAN
JUNE 21, 1993

GENERAL COMVENTS
Comment 1: Selection of N4 instead of N-5

As presented in the Final Ofpost EAFS report Volume VI, Section 4.2.1, Screening of Alternatives - North
Plume G oup, effectiveness, inplenmentability, and cost criteria were explicitly evaluated consistent with the
requirenents of the NCP. In this section of the EAVFS, it was concluded that Alternatives N4, N5, and N-6
afford the best reduction in toxicity, nobility, and volune, the best long-termprotection, and the best
conpliance with remedi ation goals. Alternative N6 was screened out at this point on the basis of simlar
performance in conparison with Alternative NN5 with respect to reduction in toxicity, mobility, and vol une,
yet it afforded no benefit in terms of remediation tineframe (10 to 20 years) and at hi gher cost.

The Arny selected Alternative N4 instead of Alternative N5 primarily because Alternative N4 includes
potential future nodifications, if such nodifications are found to be necessary based on actual operating
data, to the Ofpost Groundwater Intercept and Treatnent System and because use of actual full-scale
operating data is preferable to selecting additional conponents for the O fpost Intercept and Treat nment
System usi ng the nore specul ative nodeling data (i.e., Alternative N-5).

The Arnmy is conmtted to efficient operation of the Ofpost Goundwater Intercept and Treatnment System and
will evaluate operating damto assess the need for systemnodification. Simlar to the onpost boundary
treatnment systenms, it is difficult to assess whether the installation of additional wells will provide nore
efficient operation without collecting full-scale operating data for the O fpost Goundwater Intercept and
Treatnent System The Arny has included an intensive nonitoring conponent as part of the preferred
alternative, Alternative N4, in the Proposed Plan. This intensive nonitoring programwll allowthe

coll ection and subsequent interpretation of performance data for the full-scale operation of both the O f post
G oundwat er Intercept and Treatment System and the onpost boundary systens. The data will be used to assess
the need for any inprovenent to the systens and will provide increased accuracy in assessing contanm nant

cl eanup. Acquisition of this operational data is preferable to adding extraction wells and recharge trenches
wi thout the benefit of operational data, because additional data are required to assess the necessity and

pl acenent of any additional extraction wells or trenches. |If operational data supports the conclusion that
the cleanup tineframe can be shortened w thout a significant increase in long-termcosts, nodifications to
Alternative N4 will be inplenented. By taking this approach, inprovenents to the systemw |l be nore
effective than inprovenents nmade based on conputer nodeling data.

For additional discussion, see response to State comment No. 2a in Appendix A-3 of this ROD.
Comrent 2: O eanup of Surface Water

Gven that the following three factors point to continuing beneficial inpacts to offpost water quality, the
Arny is coimmtting to an ongoing surface water nonitoring programto track the cleanup of offpost surface
water (1) renedi ati on of groundwater should have a beneficial effect on offpost surface water quality, (2)
contam nant concentrations are |ower during stormevent runoff periods (Surface Water Conprehensive

Moni tori ng Program Annual Report for 1989 [R L. Stollar & Associates, and others, 1990]), and (3) the Arny
has conmitted to closing the onpost sewage treatment plant, thus elimnating a possible source of
contaminants in the First O eek surface water drainage.

The components of the of fpost surface water monitoring programw |l be contained in a report to be conpl eted
follow ng conpletion of the ROD. The ROD contains the Arny commitment to both surface water and groundwat er
nonitoring prograns in the of fpost area as a conponent of the sel ected renedy.



U. S. DEPARTMENT OF THE ARWY
RESPONSES TO WE THE PECPLE COMMENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL CFFPCST PROPCSED PLAN

GENERAL COWMENTS
Comment  1:

The plan and its alternatives are based on suspect or manipul ated data. This was evidenced at the April 28,
1993 public meeting by comments regarding DIMP levels in wells showing | evel s exceeding what is often broadly
and publicly reported.

Response 1:

The Arny has not based the selection of the preferred alternative on suspect DI MP data, nor has the Arny
engaged in manipulating DIMP data. If the commentor is referring to the State of Col orado' s statenent
regarding |l evels of DI MP exceeding 600 ppb north (downgradi ent) of the O fpost G oundwater Intercept and
Treatment System the Arny is aware of these data. A component of the preferred alterative involves
installation of three new nonitoring wells. Two new nonitoring wells will be installed downgradi ent of the
First Creek Pathway and one new nonitoring well will be installed downgradient of the Northern Pathway. The
purpose of the three new nonitoring wells is to aid in assessing the extent of contam nati on downgradi ent of
the O fpost Goundwater Intercept and Treatnent System Data collected fromthese wells and existing wells
will be used to further define the extent of contam nation greater than the cleanup goals in this area and
assi st in deternining whether nodifications to the O fpost Goundwater Intercept and Treatnent System are
necessary.

Comment  3:

The offpost plan and its alternatives are so inadequate in their renediati on and ongoi ng nonitoring of,
water, soils, the air basin, existing and ongoing harmto the public health, offpost wild and donestic ani nal
life; plus the very limted scope of the offpost area itself, that the only possibility is to start over.

Response 3:

The selection of the preferred alternative in the Record of Decision was based on the evaluation criteria
established in the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The results of the
EA/FS indicated that groundwater is the major contributor to potential risks. Treatnent of groundwater with
the O fpost Goundwater Intercept and Treatnent Systemw |l reduce the estinmated risk toward the | evel of one
excess cancer per one mllion people (1 x 10-6).

Part of the preferred alternative involves extensive nonitoring of offpost groundwater conditions throughout
the operation of the O fpost Goundwater Intercept and Treatnent System Results of the Conprehensive Ar
Moni toring Program for RVA indicated that the air quality is not a health concern in the offpost area. The
results of the risk assessnent conducted for the Ofpost Study Area indicated that potential harmto wildlife
is mninmal, and that potential harmto domestic animals is nonexistent. However, the Arny will continue to
noni t or of fpost groundwater surface water, and soil as needed as part of the preferred alternative. The
Agency for Toxic Substances and D sease Registry (ATSDR) and the Col orado Department of Health (CDH) have
ongoi ng epi deni ol ogi cal studies near RMA to evaluate the occurrence of health effects. The Arny believes that
the O fpost Study Area and the investigations conducted to date are not of "linited scope." The studies
conducted for the offpost area have been done with the approval of the U S. Environnmental Protection Agency
(EPA) and with review and comment by CDH The Arny does not intend to start over; rather, the Arny intends to
proceed with inplenmentation of the preferred alternative so that potential offpost risks will be reduced.

SPECI FI C COMMVENT' S
Comment  1:

The of fpost study area is too linted in scope to be neaningful. The follow ng scope areas and the way they
are addressed are inadequate in the proposed plan and its alternatives:

Comrent  1b: Soil nonitoring and renediation is inadequate. The idea that other sources are
responsi ble for the contam nation of soils in the surrounding area is an
unaccept abl e prenise to make from any organi zations that have openly, blatantly,
willfully, and; who without any regard whatsoever for environnental, health, and
social harns, freely polluted surrounding communities for 40 years. A soils
remedi ati on plan needs to be devel oped, and in such a way as to not create



addi tional risk exposure to the environnment and the public.
Response 1b:
The Arny has adequately characterized the extent of contam nation in the offpost soil. The Arny has not

stated that other sources are entirely responsible for the of fpost soil contam nation. However, particularly
with regard to the distribution of pesticides, it is apparent that |ocalized areas of higher concentrations

may not be attributable to sinple windbl own erosion fromonpost soil. Because of the w despread use of
pesticides in agricultural practices, pesticide residues are w despread and are found in nearly all soi
sanples in the offpost area. The general nature of wi ndblown soil indicates that |ocalized offpost areas of

hi gh soil pesticide concentrations are unlikely. Intentional pesticide application is believed to be at |east
partly responsible for the high concentrations of pesticides in certain soil areas.

However, the estinmated risks (approximately 5 x 10-6)associated with these higher concentrations of
pesticides found offpost are well within the EPA heal th guidelines.

Comment 1c: The lack of establishing a thorough baseline health study of the affected areas and
the deviation or |lack of deviation fromthe health of unaffected areas. This nust
i nclude the evaluation of human, wildlife, and domestic ani mal popul ations

Response 1c:

The baseline risk assessnent performed for the Ofpost study area is not based on know edge or information
regarding the current health status of potentially exposed individuals. The risk assessnent is based on
estinmating the current and potential future exposures. A conprehensive epidem ol ogical study is not required
by either CERCLA or the NCP. Wiile this information nay be useful, the EPA does not require it as part of the
ri sk assessnment process or as a factor in the selection of the renedy. Rather, the EPA has consistently used
the results of the site-specific risk assessnent as a basis for determi nation of the need for cleanup

A risk assessment, like the one perforned for the Ofpost Operable Unit, is a scientific evaluation of the
probability that adverse effects will occur if people, wildlife, or domestic animals are exposed to

contami nants present at the site. The risk assessnment considers the ways humans and ani mal s nay be exposed
(pat hways of exposure), the likelihood of adverse health effects, the expected types of health effects, and
the toxicity of individual chemcals. A risk assessnent does not, by definition, determ ne whether adverse
heal th effects have occurred or will occur and cannot identify particular individuals likely to suffer health
probl ens because of contamination at a site.

However, separate fromthe risk assessnent process, the ATSDR in cooperation with CDH nay conduct a health
assessnent and, on the basis of their findings, institute a full-scal e epidem ol ogi cal study to address the
actual occurrence of health effects and determine if these effects may be attributable to exposure to
contami nants froma hazardous waste site. The ATSDR and CDH have ongoi ng epi demi ol ogi cal studi es near RVA

Comment 1d: The |l ack of ongoing nonitoring of health harms; and provisions for harn(s) done
or yet to be done to the health of human, wildlife and domestic (including pets,
farm and ranch) popul ati ons.

Response 1d:
See response to comment 1d above

Conmment  1f: In an infornation neeting at the Montbello library it was reveal ed that water
com ng back to the RVA fromthe Montbell o area was contam nated. The
assunption stated was, that this contam nation was generated by industrial sources
within the Montbell o community. Once again, the idea that other sources are
responsi ble for the contanmination of water or soils in the surrounding area is an
unaccept abl e prenise to make from any organi zati ons that have openly, blatantly,
willfully, and; who without any regard whatsoever for environmental, health, and
social harns, freely polluted surrounding communities for 40 years. An in-depth
determ nation nust be made to deternmine that this contamnation is not fromprior
exposure to pollutants fromRVA ground and air pathways to Montbello soils and
water, and further if other Pollution generators are discovered that they and the
appropriate comunity authorities and governnental regulators be notified
Further, if the contam nants were possible products fromRMA activities, with no
present day generators then remedi ati on and ongoi ng nonitoring plans should be established



Response 1f:

The commentor has misinterpreted the statenent nmade at the informati onal meeting. Water does not "cone back"
to RVA fromthe Montbello area. Goundwater flow direction is fromthe south to the north. G oundwater
contami nants present beneath RVA would therefore be transported to the north. If contam nated groundwater is
identified at the southern boundary of RVA, the source of this contam nation is nost |ikely |ocated south of
RVMA, perhaps within the Montbello, area. The Arny has not stated that other sources are responsible for the
contami nation. The Arny is stating that in sone areas, it is apparent that sonme contam nati on appears to have
originated fromsources other than RVA activities. The Arny is in full agreement with the statenent that if
the contam nants are possible products fromRVA activities, renmediati on and ongoi ng nmonitoring plans shoul d
be established. This is the purpose of the Renedial Investigation, Endangernment Assessnent/Feasibility Study
(EAFS), the Proposed Plan, and selection of the preferred alternative in the Record of Deci sion.

Comment  2:

The offpost study area is too limted in size to be neaningful. The follow ng areas need to be added to the
study area along with the pertinent scope that including themwoul d necessitate:

Comment 2a: The entire western boundary of the RVA needs to be part of the plan even if
there is another superfund site along part of it. Pollution was done to the whol e,
the plan needs to address in detail the whole.

Response 2a:

The entire western boundary of RVA was included initially in the evaluation of the offpost area. Soil and
groundwat er sanpl es were coll ected and anal yzed fromthe area included in the EPA Study Area. Concentrations
of contamnants in this area do not exceed of fpost cleanup goals. As defined in the Federal Facility
Agreement, the offpost areas requiring cleanup are those areas where RVA-rel ated chemical concentrations
exceed EPA standards or cleanup goals. Consequently, this area was not included in further offpost studies.
Additionally, the groundwater migration direction indicates that sources other than RVA are responsible for
the contam nation in this area. Because it is part of another study area, other parties are responsible for
t he cl eanup.

Comment 2c: Include the communities of Montbello and Green Vall ey Ranch. They are
downwi nd of RVA and therefore were exposed to definite pollution via air
pat hways. They may have al so been exposed via heavy rains and bl owi ng snow.

Response 2c:

The claimof "definite pollution via air pathways" cannot be substantiated. Results of the Conprehensive Ar
Moni toring Program (CAMP) for RMA indicate that potential exposures at the boundaries of RVA through the air
pathway are negligible, if not unneasurable. However, the CAMP will nonitor air quality at the RVA boundaries
as |l ong as cl eanup continues onpost.

Response 2d: Expand the northern boundaries to include | eaching areas on both sides of the
shown wat erways and the area to and including the perineter of Barr |ake.
Additionally, add the Brighton area water supply area for ongoing nonitoring and
a renedi ation contingency plan if plumes of pollution continue their creep
towards their water supply.

Response 2d:

The boundari es of the O fpost Study Area were defined to include those areas of groundwater known to contain
RMA-rel ated chemical s and surface water bodies that may be affected. The | and adjacent to the streans was not
shown to contain el evated concentrations of contanm nants. Sinmilarly, the |land surrounding Barr Lake woul d not
be expected to contain chemcals in concentrations exceeding other |land areas included in the Ofpost Study
Area. Therefore, the | and adjacent to the waterways and Barr Lake were not included as part of the Ofpost
Study Area.

The Arny has nmany groundwater nonitoring wells downgradi ent of the Ofpost Goundwater |ntercept and
Treatment System including wells upgradient of the Brighton area water supply wells. The nonitoring program
inmpl enented as part of the preferred alternative will adequately identify potential plume nmigration before
reaching the Brighton water supply wells. If such mgration is identified and is a threat to the safety of
the drinking water, the Army will nodify the offpost cleanup plan to protect the Brighton water supply wells.

Comment 2g: A minimumof 5 kilonmeters in all directions fromeach stack of the north plant and south plant.



Response 2g:

Neither the North Plants or the South Plants are currently operating or involved in any nmanufacturing
processes. There are no enmissions fromthe stacks at either location. RVA-rel ated contam nati on has not been
detected at |ocations other than north of the RVA boundary (the O fpost Study Area). Therefore, it is not
appropriate to include a 5 kil ometer 360-degree radius around the RVA onpost area as the O fpost Study area.

Comment  3:

We woul d request that the Arny respect the Col orado Departnent of Health's recommended Standard for DIMP in
ground water at 8 ppb. Further the Arny, Shell, its agents Hol ne Roberts and Onen, and the EPA shoul d not
further interfere with or | obby the Col orado Water Quality Comm ssion (WQCC) to set a higher standard in
order to benefit the RVA parties at the risk of Public Health and the ENVI RONMENT. W feel these activities
undernmi ne Public confidence in the WCC and will dilute the sovereignty of the State of Col orado.

Response 3:

The Arny did not interfere with or |obby the Colorado Vater Quality Conmi ssion to set a higher standard for
DIMP in groundwater. The Arny has presented its position to the Conmi ssion as part of the public hearing
process. The Arny stated that in was in agreement with the EPA' s position which has the support of nany
top-level scientists, both fromwi thin the EPA and ot her national organizations. The Arny believes it is
inappropriate to set a standard based on the opinions of one scientist when that opinion is not shared by the
scientific peer group.

The Col orado Water Quality Control Conm ssion recently set an 8 parts per billion standard for DIMP in
groundwater. The Arny is currently evaluating the applicability of this standard to the preferred
alternative.

Comment  4:

In reviewing the various DIMP data and after tal king with personnel fromEPA and the State of Col orado we
find it inconprehensible for the EPA to have not considered the Mnk study with a great deal nore inportance
than they did. Their assunptions on the controls seemto be greatly flawed and suspect. W feel there exists
a significant difference of opinion between the State and the EPA. Therefore:

Comment 4a: DIMP only affected the area around the RVA. |t does not exist anywhere else in
the country, nor does it affect any other ongoing production activity. Since it is
only a product of SERAN production which is not now or will be manufactured,
no ongoi ng industry will be affected.

Response 4a:
No specific conmrent or recommendati on nade.

Comment 4b: Humans using DI MP contanminated water wells are being exposed daily via direct
and indirect Pathways and are therefore exposed to significant health risk.

Response 4b:

Based on the EPA health advisory for D MP, which has been peer-reviewed by nany nongover nnental scientists,
the results of the endangernent assessment indicate that the concentrations of DI MP in groundwater do not
correspond to a significant health risk. However, treatment efficiency data for the Ofpost G oundwater
Intercept and Treatment Systemindicate that concentrations of DIMP in the treated groundwater are reduced to
less than 10 to 15 parts per billion on average, thereby reducing the potential risks fromD MP to an
insignificant |evel. Comment 4c-Further study and mani pul ati on of the regul atory process should be no | onger
consi dered. Reasonable responsibility for providing a alternatives for water in the DIMP affected area shoul d
be undertaken by the Arny as soon as possible.

Comment 4c: Further study and mani pul ati on of the regul atory process shoul d be no | onger
consi dered. Reasonabl e responsibility for providing a alternatives for water in the
DI MP af fected area shoul d be undertaken by the Arnmy as soon as possible.

Response 4c:
The Arny has not mani pul ated the regul atory process. All investigative and interpretive efforts have been

conducted in accordance with the NCP and with the cooperati on and approval of the EPA. The Arny has provided
an alternative water supply to all residents where private well water exceeds the cleanup goal s established



in the Record of Decision. See response to Comment 3.

Commrent 4d: Further the parties should step up to their responsibility to nmonitor and provide
for health contingencies of affected people who have had Prol onged exposure to DI MP.

Response 4d:

The Arny is not in the position to nmonitor the health of all people in the Ofpost Study Area. The Arny is
committed to operation of the Ofpost Goundwater Intercept and Treatnment Systemto reduce the concentrations
of groundwater contam nants to nmeet or exceed the cleanup goals. As indicated in the response to comment 1c
above, the ATSDR is currently conducting an epidem ol ogi cal study of the health status of offpost residents.

Response 4e: No offpost plan or alternative is acceptable without providing for alternative water
for DOMP affected wells.

Response 4e:

The Arny continues to support and provide alternative water supplies to individuals where private drinking
water wells contain concentrations of RVA-rel ated contani nants above the EPA heal th gui delines. See response
to Comment 3.

Comment  5:

Rati onal i zi ng whi ch ARARs the Federal Governnent agencies and Shell are willing to live with i s unacceptabl e.
Standards set by the State of Col orado should unconditionally be followed (i.e. Chloroform. Also in that
sane spirit, the parties should conformto Col orado's Sunshine act and open up all proceedings w thout
exception.

Response 5:

The Arny has followed all applicable federal regulatory guidance for Superfund in determ ning which standards
apply to the offpost cleanup effort. Neither CERCLA nor the NPL require that neetings between the Arny,

Shell, CDH, EPA, and contractors be open to the public. CERCLA, however, does provide for specific public

i nvol venent opportunities as part of the overall Superfund process. The Arny has provi ded these opportunities
to the public. Additionally, all docunments relating to the of fpost programare available for your review at
the Joint Administrative Records Facility at the Security building at the west gate of RVA. Also, RWA's
Techni cal Review Committee nmeeting nmonthly and is open to the public. You are welcome to call the RVA Public
Affairs Ofice at 289-0136 for nore information.

Comment  6:

Further planning and alternatives should be based on human health and animal health studies in place of risk
assessnents. Moreover the actual baseline health of the area should be established prior to determning
possi bl e risk exposure. Conventional risk assessnments are not respected or believed by the public and, as we
have found, nmobst non-governnental professionals. These health studies nmust account for all health and
reproductive risks, not just carcinogenic. W recognize that hazard quotient and hazard index were used, but
this we view as risk art and definitely no risk science. Based on information that we believe, risk
assessnents have a very high degree of fallibility and are not in the | east reassuring. W have often heard
and seen it witten that risk assessnents can be nade to say al nost anyt hi ng.

Response 6:

See response to comment |c regarding the establishment of baseline health. Many of the risk assessnent
procedures and net hodol ogi es recommended by the EPA were originally devel oped by nongovernnent al
professionals. The Arny is legally bound to use EPA-approved procedures and to follow the requirements listed
in the NCP. The risk assessnment procedures used by the EPA have been devel oped to be conservative, and final
risk estimates are interpreted to be a worst case estinmate of risk, meaning that the true risk is likely to
be much I ess.

Coment 7:

Various financial trusts should be established for the care of harns due to exposure of health risks caused
by activities connected to past, present and future activities at the RVA. In connection to these trusts,
ongoi ng human and ani mal heal th nmonitoring nust be established. This may need to | ast several generations due

to the hornonal nature of sone toxics and the saturation levels in the environnent.

Response 7:



The EPA, CERCLA, and NCP do not require the establishnent of financial trusts specific for potential health
effects caused by exposure, nor is the establishnment of such a trust appropriate

for RVA. No offpost health effects have ever been docunented from RVA activities. The Arny is comritted to
provi di ng adequate funding for both the present and future operation of the Ofpost Goundwater |ntercept and
Treatnment Facility until the cleanup goals established in the ROD are achieved. Wth regard to ongoi ng human
and animal health nmonitoring, see response to comrent |c above

Comment  8:

By its very nature clean-up says sonething is wong. Even in terns of the proposed plan offpost cleanup coul d
take 15 to 30 years. This and of course prior activities has a very depressing effect on the value of al
property in the surrounding area. Therefore a plan needs to be established as part of the of fpost proposal
for the i medi ate and ongoing rehabilitation of property values and the real value of the affected
communities. None of the alternatives address this.

Response 8:

I mpl erentation of the preferred alternative will further reduce contami nation in the offpost area
Cont ami nation has al ready been reduced offpost through the operation of the boundary treatnment systens. By
inplenenting the preferred alternative, the offpost area will experience quicker reduction of contanination
whi ch shoul d protect property val ues of f post.

Comment  9:

We have heard nany anecdotal stories of the stress and strain experienced on a day to day basis by residents
of these communities who worry about their health, the affect on their comunities, the affect on their
property val ues, and the RVA unknowns. As part of the proposed plan, psychotherapy alternatives should be
establ i shed and funded to clean-up this nost insidious kind of offense against the people.

Response 9

The Arny does not intend to establish a regional outpatient psychotherapy center. The Arny has based its

of f post cl eanup programon the nost current and peer-reviewed i nformati on regardi ng chem cal toxicity. The
Arny believes that the procedures followed by the Arny, and instituted at other Superfund cleanup sites, are
protective of human and ecol ogi cal health.

Comment  10:

Al areas need to be remediated to the highest standards. It is unacceptable for the artificial manipulation
of standards by predeterm ning use, particularly zones 3 and 4 whose designati on as urban residential appears
to be conpletely arbitrary since it is zoned rural. Mreover, the established designations don't reflect the
value that the comunity applies to these areas. This is procedurally and bureaucratically tyrannical

Response 10:

The Arny has not predeterm ned use for zones 3 and 4. The selection of an urban residential |and use was nmade
in accordance with | ocal governmental planning documents from Commerce Gty and Adans County. Based on these
pl anni ng docunents, the likely future use along 96th Avenue is either commercial/industrial or urban
residential. Selection of an urban residential scenario is nore conservative (e.g., results in higher
estinmated risks) than selection of a comrercial/industrial scenario.

Comment 11

The EPA, USFWS5 and Shell invoked dispute resolution concerning the MATC val ues used in the ecol ogical risk
assessnent. Initially, the value of the MATC for both aldrin and dieldrin in birds of prey was set at 1.6
ppm The EPA pointed out that 1.6 ppmwas the average concentration in the carcasses of 101 bald eagl es found
dead between 1971 and 1974 (p. VII1-13), and thus could hardly be considered a "protective" |evel
Furthernore, the EPA wote that a carcass concentration as |ow as 0.66 has been associated with deaths from
dieldrin poisoning. Howis the MATC of 1.1 established by the dispute resolution process protective of the
bi rds' health? The MATC for Endrin; for the Geat Horned OM and for the American Kestrel = 4 (p. 11-5-27);
can we expect some birds to die as a result of endrin poisoning? How were the synergistic effects of

contami nants taken into account? How do you understand the fact that "only a fraction of the eagles who
visited the RVA roosting sites during the 1988-1989 season (possibly 100) only 7 returned formthe previous
year?" (p. 111-5-33).

Response 11



As discussed in Volune Vi1l of the EAFS, the Arny does not agree with the conclusions drawn by the EPA
regarding the literature studies reviewed for dieldrin toxicity. The Arny believes that the literature cited
by the EPA does not support their contention that dieldrin concentrations of 0.66 ppmwere associated with
death. These concentrations were present in dead animals but, according to the research authors, were not
responsi ble for the aninmals' death. As part of the dispute resolution process, several articles published on
dieldrin toxicity were reviewed by the dispute resolution parties. Follow ng review and di scussion, including
input fromthe scientist whose study was cited by EPA, a dieldrin concentration of 1.1 ppmwas agreed to by
the Arny, EPA, U S Fish and WIldlife Service, and Shell

The Arny does not expect birds to die fromendrin poisoning. Wiile the ratio value of 4 does exceed | for the
great horned ow and the anerican kestrel, this is only an indication of potential concern and not an

absol ute indication of the severity of a potential effect. The nmaxi mum al | owabl e ti ssue concentrati on (MATC)
does not represent a |lethal concentration. The interpretation of the MATC is that this concentration is
expected to be protective against health effects rmuch | ess severe than death. Similar to the application of a
ref erence dose in humans, exceedance of the MATC does not indicate unacceptability, only that an increased
potential for adverse health effects (not including death) may occur. Additionally, neasured tissue
concentrations in wildlife were | ess than those predicted by the food web nodel, indicating that the nodel ed
tissue concentrations may be overly conservative

Synergistic effects in wildlife were not eval uated because adequate scientific literature is not avail abl e
for reference, and EPA has not devel oped specific gui dance on appropriate nethods to use in evaluating these
effects in wildlife and ecosystens.

Wth respect to the comment on the nunber of eagles returning fromthe previous year, the comentor has
apparently msinterpreted the infornmation presented in the EAFS, which is itself slightly msleading. The
EA/FS (vol 111, page 5-33) states "The (U S. Fish and WIldlife) report states that possibly 100 or nore
eagl es visited the RVA roost during the 1988-1989 w ntering season and that casual observation of the eagles
in early Novenber suggests that up to seven of the eagles may have returned fromthe previous year." Eagle
popul ations at RVA do not peak until early January. In early Novenber, it is likely that there were only
seven eagles at the roosting area at that time. The popul ation continues to increase until January. Over the
years, the nunmber of eagles using the RVA roosting sites has increased. It is inportant to understand that

al though as many as 100 eagles nmay use the roosting site during any given season, the nunber of eagles
present on any given day may only be 30 to 40. Eagles do not use the sane roost continuously but instead
mgrate to different areas (sonetinmes on a daily basis) depending on where the food supply is |ocated

Bandi ng, capture, and observation efforts by the USFW5s in recent years have denonstrated that the nunber of
eagl es using and returning to the RVA roost sites is at |east stable and possibly increasing.

Comment  12:

What is the "hot spot of surficial soil contam nation” (p. 11-2-56) located within %2nile of the intersection
of 96th and Peoria street? Is it |located on the property Shell recently purchased? To what extent does it
contribute to the high cancer and liver toxicity risks associated with zone 3 and 4? To what extent does it
contribute to the contami nation of First Creek? What assurances do we have that no hones will be built on top
of this "Hot Spot?" Are there any plans to renediate the soil contam nation here? If not, please explain.

Response 12:

The NCP requires an evaluation of future land use that is both reasonable, fromland use devel opnent

patterns, and nay be associated with the highest (nmost significant) risk. The Arny believes that designation
of these zones as run] residential is inappropriate for 1) current use, because these zones are not currently
used as such, or 2) future use, because of the probability of devel opment al ong 96th Avenue.

The hot spot of surficial contanination near 96th and Peoria Street is an area of localized higher pesticide
concentrations. Concentrations of these pesticides contribute approxi mately 50 percent of the carcinogenic

ri sks and 25 percent of the noncarcinogenic hazard indices in zones 2 and 3. This area of surficia

contanmi nation is not expected to have a significant effect on the pesticide concentrations identified in
First Creek. At the present time, there are no cleanup plans for the soil in this area. Estimated risks
associated with this soil are within EPA's health guidelines. If it becones apparent that future land use in
this area will be different fromthe |land use evaluated in the EA, the Arny will reevaluate the risks in this
area and coordi nate di scussions with the EPA and CDH regarding | and use



Ofice of the Program Manager

M. Dan Ml queen

Proj ect Leader RMVA

W The Peopl e

661 Pennsyl vani a Street
Denver, CO 80203

Dear M. Ml queen:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny

appreci ates the | arge nunber of coments subnitted on the O fpost Proposed Plan. Al so included are responses
to comments you submitted on the Submerged Quench Incinerator (SQ). | hope these responses increase your
under st andi ng of both the SQL and the offpost cleanup.

Pl ease contact M. Bill Thomas, Public Affairs Ofice, at (303) 289-0136 if you have any questions regarding
the SQL, and M. TimKilgannon at (303) 289-0201, if you have any questions regarding the O fpost Proposed
Pl an.

Si ncerely,

Eugene H. Bi shop
Col onel, US. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Building Ill, Commerce Cty, Colorado 80022

M. Bradley Bridgewater, U S. Departnent of justice, 999-18th Street,
Suite 501, North Tower, Denver, Colorado 80202

Docunent Tracki ng Center, AMXCRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022



RESPONSES TO LEAGUE COF WOMEN VOTERS COMVENTS
<I MG SRC 0896128C3>

The League of Wonmen Voters of Col orado continues to request that an ADVI SORY COW TTEE, with
attendance open to the public be created, at least for the Final Record of Decision. The stakes are high and
the Army's continual refusal to have an Advisory Conmittee is seen as an effort to hold back information. W
are not advocating replacing the Technical Review Committee. That body can continue to serve by review ng
information being prepared for public distribution and be a first line conduit for dissem nation of
i nformati on between their various constituenci es and the deci si on-nakers.

We woul d suggest that a process be put in place which would include workshops, public neetings and public
hearings leading up to the Final Record of Decision (ROD). The work al ready done on the Proposed O fpost Plan
In the kind of work we would support for each of the conponents of the Final Plan, and we conmmend you for
maki ng studi es avail able as they are produced, but we would recommend that NO FURTHER DECI SI ONS be made unti |
the Final Record of Decision.

There are those who feel that the Interi mResponse Action process has been abused in order to bypass public
invol venent and the creation of an adequate database. Many studi es whi ch have been suggested in the past have
not been conpleted. It is tine to stop, look at the total project, bring in an advisory committee and proceed
with the caution needed to guarantee that the O eanup of Rocky Mountain Arsenal will, indeed, be a nodel to
be emul ated at other Federal Facilities.

<I M5 SRC 0896128C4>



U. S. DEPARTMENT CF THE ARW
RESPONSES TO LEAGUE OF WOVEN VOTERS COMMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL OFFPOST PROPCSED PLAN
JUNE 21, 1993

Response to Ceneral Comment Regarding Gtizen

The Arny has provided for appropriate citizen involvenent in the selection of the remedy as required by the
National G| and Hazardous Substances Pollution Contingency Plan (NCP) and the Conprehensive Environmnental
Response, Liability, and Conpensati on Act (CERCLA). The design and conduct of offpost investigative
activities have been carried out with input and cooperation of the Col orado Departnent of Health, the U S
Envi ronnental Protection Agency, and the U S. Fish and Wldlife Service. Al docunents relating to the
of f post program are available for your review at the Joint Administrative Records Facility (JARDF) at the
Security building at the west gate of RVA and local libraries. You are welcone to call the RVA Public Affairs
O fice at 289-0136 for nore information.

A public hearing was not held. However, all coments nmade at the public nmeeting are part of the official
record and a transcript is part of the Admnistrative Record. In addition, all public comrents sent to the
Arny were responded to personally and are included as an appendi x to the Record of Deci sion.

The Arny has inplenented an Interi mResponse Action (operation of the Ofpost Goundwater Intercept and
Treatment Systen) to begin cleanup of groundwater offpost. The Arny will conduct groundwater and
surface-water nonitoring during operation of the treatment systemto ensure conpliance with the groundwater
cl eanup standards. |f nonitoring data suggest that the systemis not performng as expected, the Arny wll
nodi fy the treatment systemto achi eve the cl eanup standards.

The Department of Defense is currently evaluating its role in the Site Specific Advisory Board (SSAB) concept
at cleanup sites. The RVA has not created an overall plan for participating in a SSAB, should one be

establ i shed, and cannot until the Departnent of Defense and the Departnment of the Arny conplete their

eval uations. The Arny is, as you know, expanding the role of the Technical Review Conmttee to inplenent sone
of the SSAB phil osophi es. As always we encourage any ideas or comments you may have on the Technical Review
Commi ttee.

I SSUES RAI SED | N LETTER

1) The Dieldrin, D MP, and Chl orof ormconcentrations in groundwater are well defined. An extensive
nmonitoring effort continues in the offpost area to track these and ot her conpounds. The |ocations of highest
concentrations can be found in the Renedial Investigation Addendumfor the O fpost Study Area. This docunent
can be found at the JARDF as nentioned in the above coment.

2) Al Lab results taken in Novenber, 1992 were sent to the owners of fpost. The Arny has taken steps to
correct the poor turnaround tinme, the time fromwhen the wells are sanpled to when results are available, it
had experienced in the past.

3) Future land use is sumarized in the Final Endangernent Assessnent/Feasibility Study based on pl anni ng
information from Adans County and Commerce CGty. Institutional Controls have been added to the Record of
Decision (ROD) to further preclude the possibility of shallow drinking water wells being drilled in areas of
hi gher contam nant concentrations.

4) The Armny conpleted a 90 day mnk study with DIMP that concluded that the 600 parts per billion Health
Advi sory set by the EPA is protective of Human Health and the Environnent. The Arny is currently eval uating
the applicability of the 8 parts per billion level that the Water Quality Control Conmission is expected to
promul gate in a few nonths.

5) The Final Decision for cleanup of the O'fpost Qperable Unit will not be made until the Final RODis
released in early 1994. No final cleanup decisions have been nade O fpost, to date.



Ofice of the Program Manager

Ms. Betsy MBride
Presi dent, League of Wnen Voters
1410 Grant, B-204
Denver, CO 80203

Dear Ms. MBride:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny
appreciates the large nunber of coments subnitted on the O fpost Proposed Plan. | hope the encl osed
responses increase your understanding of the offpost cleanup. A so included are the comments you submitted on
the O f post Proposed Plan for easier reference to the response.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.
Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denvei, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022



U. S. DEPARTMENT OF THE ARWY
RESPONSES TO DENVER REGA ON GREENS COMVENTS REGARDI NG
THE ROCKY MOUNTAI N ARSENAL COFFPCST PROPCSED PLAN
JUNE 21, 1993

Coment  1:

The OSA is not large enough. The limting of the of fpost plan to just the area north of 80th Ave. between
the South Platte R ver and Second Creek, with Barr Lake included, does not nake sense, since the Col orado
Department of Health (CDH) has found diisopropyl nethyl phosphonate (DI MP) west of the South Platte, and has
stated it has not conducted adequate testing northeast of Second Creek. W question the criteria used to
determ ne what constitutes "acceptabl e" and "unacceptable" risk (see comment #5 below) used to rule out
inclusion of the other offpost areas east, south, and west of the RVA in the CSA

Response 1:

The O fpost Study Area was defined as those areas where RVA-rel ated contam nants could be identified in soil,
surface water, groundwater, or sediments. The general areas east, west, and south of RVA were not found to
contain contami nants that could be directly attributable to RVA activities. The major factor in this finding
is the direction of groundwater flow, which is toward the northwest. The Arny is cooperating with the

Col orado Departnent of Health with regard to additional sanpling in certain areas. If the results fromthese
sanpling activities indicate that conclusions of the Endangernent Assessnent/Feasibility Study are no | onger
correct, the Arny will evaluate the need to expand the area enconpassed by the sel ected renedy.

Comment  2:

The OSA pl an does not address renedi ati on of ground water contam nation that has al ready occurred beyond the
current and proposed contam nated ground water intercept and treatnent systens. At a mninmum residents who
m ght be exposed to contam nation fromnon-intercepted contam nation plunmes should be provided with a safe,

non-contam nated alternative water supply, not just bottled drinking water.

Response 2:

The Arny is aware that contam nation exists downgradi ent of the Ofpost Goundwater |Intercept and Treat ment
System Two new nonitoring wells will be installed downgradi ent of the First Creek Pathway and one new
monitoring well will be installed downgradi ent of the Northern Pathway. The purpose of the three new
nmonitoring wells is to aid in assessing the extent of contam nation downgradi ent of the Ofpost G oundwater
Intercept and Treatnent System Data collected fromthese and existing wells will be used to further define
the extent of contam nation greater than the renediation goals in this area and assist in determning whether
nodi fications to the design of the Ofpost Goundwater Intercept and Treatnment System are necessary.

The Arnmy is conmitted to providing alternative water supplies to residents whose drinking water exceeds
groundwat er cl eanup standards as defined in the Record of Deci sion.

Comment  3:

The OSA plan does not deal with other forns of offpost contami nation such as air, surface water, and soil
contamination by RMA sources. Assessnent of air contanmination to offpost areas was nade before the Subnerged
Quench Incinerator (SQ) went into operation; the same for surface water and soil contam nation. Again, we

al so question the criteria used to determ ne what constitutes "acceptabl e" health and environnental risk (see
#5 bel ow) .

Response 3:

The three nmedia nmentioned (air, surface water, and soil) were addressed in the Endangernent Assessnent/
Feasibility Study. The air pathway was determned to be a negligible contributor to potential risks in the
O fpost area. Potential health hazards associated with soil contam nation are within the acceptabl e range as
defined by the U S. Environmental Protection Agency. Follow ng inplenentation of the selected renedy, the
water quality of First Creek will inprove. The Arny will inplement a long-termsurface water nonitoring
programto ensure the effectiveness of the renedy on surface water quality. The Arny has al so commtted to
cl osing the onpost sewage treatnent plant, thus elimnating a possible source of contam nants in the First
Creek surface water drainage.

Coment  4:

The OSA plan does not deal with conpensation of residents living near the RVA for:



a) negative health effects due to current and past exposures to RMA of f post contam nants;

b) continuing expenses to near-by residents for past, present and future health care and
health nonitoring costs due to exposure to RVA of fpost contam nation;

c) losses in property values to near-by residents due to contanination of air, soil, and
wat er by the RVA

Any plan to deal with RMA of fpost contam nati on needs to address these very critical conpensation and
continuing health care issues.

Response 4:

The risk assessnment conducted for the Ofpost Study Area does not, by definition, determ ne whether adverse
health effects have occurred or will occur and cannot identify particular individuals likely to suffer health
probl ens because of contamination at a site. The Agency for Toxic Substances and D sease Control, in
cooperation with the Col orado Departnent of Health, have ongoi ng epi dem ol ogi cal studies near RVA to address
the occurrence of health effects and determine if these effects may be attributable to exposure to

contam nants froma hazardous waste site. To date, no adverse health effects have been attributed to RVA

The Armny continues to conduct conprehensive nmonitoring prograns in the Ofpost area. If data is obtained
indicating that chem cal concentrations exceed (1) the cleanup standards established for the Ofpost QU, or
(2) other EPA health standards, the Arnmy will institute appropriate action to reduce the health threat.

Comment 5:

The level s of "acceptable" health risks in offpost areas, as high as five (5) excess cancers per ten thousand
(10, 000) peopl e, using an Environnental Protection Agency (EPA) suggested |l evel, is obscenely high, and
should be raised to at |east only one excess cancer per one nillion (1,000,000) people, and we strongly urge
a human health risk factor of no nore than one excess cancer per ten mllion (10,000,000) people. W hold
that no one should involuntarily be subjected to health risks on the order of 5 excess cancers per 2,000
peopl e. People living in such conditions are living in environnentally toxic circunstances which should be

vi ened as repugnant by the EPA or any other regulatory or responsi ble agency or entity (business, federa
facility, etc.). W also point out that there exist different opinions between the CDH and the EPA on what

| evel s of exposure to certain chenmicals are "acceptable" or not, e.g., DI MP standards. W support the nost
protective standards.

Response 5:

Operation of the Ofpost Goundwater Intercept and Treatment Systemw || reduce the estimated risks toward 1
x 10-6, the lower end of the acceptable risk range defined by the EPA. It is inportant to realize that the
estimated risks presented in the EA/FS are nost likely overestinmated, in that several exposure pathways
consi dered do not now occur and may not occur in the future. The arny is aware of the recent Water Quality
Control Conmission standard of 8 ppb DIMP in groundwater. The Arny is evaluating the applicability of this
standard to the offpost remedial actions.

Coment 6:

There has been no epi dem ol ogi cal study of the residents living near-by the RVA for a range of possible

heal th probl ens that coul d reasonably be expected fromexposure to RVA contamnants. Alimted study by the
CDH found el evated | evels of certain cancers in sonme near-by RVA residents. A conprehensive epi dem ol ogi cal
study, including former residents who have since noved, should be conducted as part of the OSA plan to assess
the possible extent of negative health effects due to RMA contam nation, and as a basis for conpensation

i ssues.

Response 6:

The Cancer Incidence Study conpleted by CDH found no concl usive evidence that cancer rates in nearby
resi dences were increased due to RVA contam nation. For additional infornation see Response No. 4.

Comment  7:

The Record of Decision (ROD) regardi ng the CSA plan shoul d be del ayed until the State of Col orado has
deternmined the State standards for RVA water and air contam nants, e.g., a D MP groundwater standard.

Comment  8:



The ROD shoul d be del ayed until the legal status of the recent 10th Grcuit Court of Appeals ruling given the
State of Colorado increased standards setting and other authority over RVA clean up activities has been
clarified.

Comment  9:

The ROD shoul d be del ayed until any |egal and inplenentati on questions regarding the applicability of the
1992 Federal Facilities Conpliance Act to the RVA have been clarified. Provisions of this ACT bear directly
on actions the State of Colorado can take regardi ng RVA cl ean up.

Response 7, 8, and 9:

The Arny is not required to delay the issuance of the ROD pending State promul gation of standards or court
interpretations on various issues. The Arny intends to proceed with inplenentati on of the selected renedy to
begi n O fpost cleanup as soon as possi bl e.

Comment 10:

The ROD regarding the OSA should be del ayed until the other outstanding issues nentioned in coments #1

t hrough #6 above have been resol ved through a process of negotiation which includes all interested and
affected parties, a process which has not been devel oped at this time. Such a process woul d include
representatives of citizens' groups, environnental and public interest groups, neighborhood associ ations,
city and county and state governments, special district boards, unions, and any other organizations that have
an interest in such a decision, e.g., public health associations, etc.

Response 10:

The Arny has provided for public involvenent opportunities for the public as required by the National

Conti ngency Plan and the Conprehensive Environmental Responsibility, Conpensation, and Liability Act. Al
docunents relating to the offpost programare available for your review at the Joint Admnistrative Record
and Document Facility at the Security building at the west gate of RVA. You are welcome to call the RVA
Public Affairs Ofice at 289-0136 for nore information.



Ofice of the Program Manager

M. T. Philip Hufford
Denver Regi on G eens
1071 Madi son Street
Denver, CO 80206

Dear M. Hufford:

Thank you for providing comments on the O fpost Proposed Plan for Rocky Mountain Arsenal. The Arny
appreciates the large nunber of coments subnitted on the O fpost Proposed Plan. | hope the encl osed
responses increase your understanding of the offpost cleanup. A so included are the comments you submitted on
the O f post Proposed Plan for easier reference to the response.

If you have any further questions please contact M. TimKilgannon of ny staff at (303) 289-0201.
Si ncerely,

Eugene H. Bishop
Col onel, U S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022



Appendi x A-8
RESPONSES TO Cl TI ZEN COMVENTS
<I MG SRC 0896128C6>

I ama resident of the "Ofpost Study Area" and amdirectly affected by contam nati on fromthe Rocky Muntain
Arsenal. | join with others in ny community in opposing the Arny's proposed plan. W urge that it be anended
to address broad community concerns with a conprehensive solution to wi despread contam nation probl ens that
the Arnmy and Shell Chenical Conpany have failed to address, to date, and which currently poison donestic

wat er supplies and private property for mles to the north and northwest of the Rocky Muntain Arsenal.
Contami nants include deadly pesticides that were banned by the EPA years ago, by-products of chemical warfare
agents, and other toxic substances.

| demand that the U.S. Arny and Shell Chemi cal Conpany devel op and inplenment a plan to: 1) elinmnate all
current sources of toxic exposure to citizens affected by off-site poisons fromthe Rocky Muntain Arsenal;
2) provide a pernmanent, alternative, uncontam nated source of water to residents with any |evel of RVA toxins
in their water; 3) conduct conprehensive of fpost soil and water clean-up that neets all applicable federal
and state guidelines, including RCRA; 4) that no final "Record of Decision" be issued until the Col orado
Water Quality Control Conm ssion adopts standards for unique, unregul ated, Arsenal -rel ated poi sons, such as
"DIMP"; and 5) that the Arny will neet or exceed those standard(s) in all groundwater clean-up actions on and
of f post .

M/ addi tional coments about the Arny's inadequate clean-up plan are these:

(see reverse side for continued comments)



<I MG SRC 0896128C6>
<I M5 SRC 0896128C7>

M. and Ms. Onen Bakes
11460 Peoria Street
Hender son, Col orado 80640

Dear M. and Ms. Bakes:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The preferred alternative for the Ofpost Operable Unit will clean up contam nation that cane from RVA. The
Arny has spent nine years studying the best possible way to elimnate potential health threats of fpost. W
believe the Ofpost Preferred Alternative goes beyond what is required by the U S. Environnental Protection
Agency (EPA). In addition, the Arny cannot legally provide offpost residents with a new water supply because
| egal chemical health guidelines are not being exceeded. The Arny will, as it has in the past, provide

of fpost residents an alternative water supply if applicable EPA health guidelines are not being net in their
private well water. Finally, the Arny believes that all applicable federal and state guidelines are being net
for soil and water offpost.

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | wanted to nake sure the Arny would further study the DIMP tests to eval uate whet her
the EPA DM P Health Advisory of 600 parts per billion is safe. Overall, the Arny has conducted nore than 30
separate aninmal studies with DIMP, including one study with hunmans. The EPA and the National Acadeny of

Sci ences evaluated all health studies and concluded that the EPA's 600 parts per billion Health Advisory is
protective of human health and the environnment. In addition, the Arny evaluated all possible ways DI MP and
ot her chem cals could enter the human body. These tests again showed that the water offpost is protective of
human health and the environnent. As an additional protective measure, the O fpost Treatnment System and the
North Boundary Systemw || treat the groundwater to |less than 10 parts per billion. The Arny is currently
eval uating the applicability of the 8 parts per billion |l evel that the Col orado Water Quality Control

Conmi ssion is expected to pronulgate in the next several nonths.

I hope this information has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201. Thank you again for your
comrent s.

Si ncerely,
<I M5 SRC 0896128C8>
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



<I MG SRC 0896128C9>
Ofice of the Program Manager

M. Jack E. d ancy
12220 Peori a
Hender son, Col orado 80601

Dear M. d ancy:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
the Rocky Mountain Arsenal (RVA). Public feedback is a key part of the cleanup process at RVA. | will respond
to your coments in the order we received them

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | have ensured that the Arny would further study the DIMP tests to eval uate whet her the
U S. Environnmental Protection Agency (EPA) DIMP Health Advisory of 600 parts per billion is safe. Overall,
the Arny has conducted nore than 30 separate animal studies with DIMP, including one study with humans. The
EPA and the National Acadeny of Sciences evaluated all health studies and concluded that the EPA's 600 parts
per billion Health Advisory is protective of human health and the environnent. In addition, the Arny
evaluated all possible ways DI MP and ot her chemicals could enter the hunan body. These tests again showed
that the water offpost is safe for consunption and for the environment. As an additional protective measure,
the O f post Treatment System and the North Boundary Systemtreats the groundwater to |less than 10 parts per
billion. The Arny is currently evaluating the applicability of the 8 parts per billion level that the

Col orado Water Quality Control Conmission is expected to promulgate in the next several nonths.

Based on our current data, all residents in the offpost study area are drinking water that neets all
applicable or relevant and appropriate federal and state regul ations. Arny continues to extensively nonitor
drinking water wells in the offpost area. If |levels of Arsenal-Related chem cals were to rise above health
guidelines in the drinking water for any resident, the Arnmy will provide an alternate water supply to that
resi dent.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your conments.

Si ncerely,

Eugene H. Bishop
Col onel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracki ng Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022
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I ama resident of the "Ofpost Study Area" and amdirectly affected by contam nation fromthe Rocky Mountain
Arsenal. | join with others in ny community in opposing the Arny's proposed plan. W urge that it be anended
to address broad community concerns with a conprehensive solution to w despread contam nation probl emthat
the Arnmy and Shell Chenical Conpany have failed to address, to date, and which currently poi son domestic

wat er supplies and private property for mles to the north and northwest of the Rocky Muntain Arsenal.
Contami nants include deadly pesticides that were banned by the EPA years ago, by-products of chem cal warfare
agents, and other toxic substances.

| denmand that the U.S. Arny and Shell Chemnical Conpany develop and inplenent a plan to: 1) elimnate all
current sources of toxic exposure to citizens affected by off-site poisons fromthe Rocky Mountain Arsenal;
2) provide a permanent, alternative, uncontam nated source of water to residents with any | evel of RVA toxins
in their water; 3) conduct a conprehensive of fpost soil and water clean-up that nmeets all applicable federal
and state guidelines, including RCRA; 4) that no final "Record of Decision" be issued until the Col orado
water Quality Control Conm ssion adopts standards for unique, unrelated, Arsenal-related poi sons, such as
"DIMP"; and 5) that the Arny will neet or exceed those standard(s) in all groundwater clean-up actions on and
of f post .

M/ addi tional coments about the Arny's inadequate clean-up plan are these:

(see reverse side for continued comments)

<I M5 SRC 0896128D1>



Ofice of the Program Manager

M. and Ms. Steve Evanoff
11890 Peoria Street
Hender son, Col orado 80640

Dear M. and Ms. Evanoff:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The preferred alternative for the Offpost Operable Unit will clean up contami nation that came from RVA. The
Arny has spent nine years studying the best possible way to elimnate potential health threats of fpost. W
believe the Ofpost Preferred Alternative goes beyond what is required by the U S. Environnental Protection
Agency (EPA). In addition, the Arnmy cannot legally provide offpost residents with a new water supply because
I egal chemical health guidelines are not being exceeded. The Arny will, as it has in the past, provide

of fpost residents an alternative water supply if applicable EPA health guidelines are not being net in their
private well water. Finally, the Arny believes that all applicable federal and state guidelines are being net
for soil and water offpost.

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | wanted to nake sure the Arny would further study the DIMP tests to eval uate whet her
the EPA DIMP Health Advisory of 600 parts per billion is safe. Overall, the Arny has conducted nore than 30
separate aninmal studies with DIMP, including one study with humans. The EPA and the National Acadeny of

Sci ences evaluated all health studies and concluded that the EPA's 600 parts per billion Health Advisory is
protective of human health and the environnment. In addition, the Arny evaluated all possible ways DI MP and
other chenicals could enter the human body. These tests again showed that the water offpost is protective of
human health and the environnent. As an additional protective measure, the O fpost Treatnent System and the
North Boundary Systemwi |l treat the groundwater to | ess than 10 parts per billion. The Arny is currently
eval uating the applicability of the 8 parts per billion |l evel that the Col orado Water Quality Control

Commi ssion is expected to promul gate in the next several nonths.

I hope this information has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201. Thank you again for your
conmment s.

Si ncerel vy,

Eugene H. Bi shop
Col onel, U S Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captai n Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022
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| feel there are still some unresolved issues related to the Ofpost Proposed Plan. First, however, is the

i ssue of the appropriateness of the Plan at this tinme. | submt that the intent of the FI NAL RECORD OF
DECISION is to include all |ong-termdecisions under one process. | would, therefore, request that no further
action be taken an the O'fpost Plan. Continue operation of the offpost water treatnment facility and use the
next year or so to gather data as to what contaninants are still getting past it, where el se contam nants are
showi ng up, and how best to handle the | and use issues

Here is a list of the issues | feel should be addressed before a final decision is nade

1. CdTIZEN | NVOLVEMENT: There is a significant difference between a Technical Review Committee and
an Advisory Conmittee or Board, both in function and in makeup. | would like to see both! The infornation I
have seen so far about Site Specific Advisory Boards | eads ne to suggest you explore that type of approach
for the final RCOD.

2.  CUMJULATI VE EFFECTS: By | ooking at each action as a separate unit, there is a good chance that
the cumul ative effect of all actions will be nuch nore detrinmental to hunman health and the environment than
i s being suggested by the current approach. 1'Il be nore confortable with the Final Decision after |'ve seen
sone nore data on long-term cunulative effects of such things as DIMP, dieldrin and chl oroform How nuch of
each is added to the life-time exposure for people by the conbination of all actions at Rocky Muntain
Arsenal and what are the risks?

3. DATABASE: Until all of the data is in about the health effects of sone of the chem cals of
note, it is prenature to decide on the final level of cleanup. My reading of the preferred alternative for
the Of Post Plan is that further nonitoring and upgrades woul d be expected, just as they have been for the
NW Boundary System Since mink studies did not work out, there nmust be some way to test for harm Wthout
proof that there is no harm | would recommend total cleanup. My guess is that it would be | ess expensive to
conduct further studies than to renove all contam nants. Even one person able to win a suit that he or she
has been harmed by the DIMP (for instance) would hurt the Arny's credibility at all of its cleanup sites!
Better safe than sorry.

<I M5 SRC 0896128D3>

Before a final decision is nmade, | would recommend retesting all of the wells in and near the study
area to verify that the current systemis working as designed. Public availability of the data would add to
the credibility of the Army and Shell. Also, the levels and types of contaninants on the soil could be

verified on a smaller scale, perhaps even lot by lot, before final |land use restrictions and decisions are
agreed to by Adans County, Commerce Gty and any other |and use decision nakers

4. ARARs: Gven the historical propensity to sue, soneone is bound to push for State standards
and/ or guidelines, especially when they are nore stringent than those of EPA. It seens to ne to be a better
use of taxpayer noney to try to neet the nost stringent levels as a part of the Final Plan, rather than to
spend years defending the decision in court.

5. LAND USE: There seen to be legitimate concerns for the future land use of the area. By
post poning the final decision on the Ofpost area, you will have nore tine to work with the appropriate |and
use deci sion making bodies in order to guarantee safe use of the | and and/or adequate cleanup for the all owed
I and use.

You have done a good job so far and the cleanup is at a critical point. People are not nearly as
easy to predict as chemical conpounds, but it is a safe bet that support is nore
i kel y when stakehol ders have "bought into the decisions.”

None of these comments should come as a great surprise to you, but | want themin the officia
record, in part because ny experiences with both public participation and the planning process lead ne to
hope that you will do everything possible to prevent enbarrassing problens later. | have been a nenber of the
Techni cal Review Committee since 1988 and, honestly, want to be proud of what is acconplished at Rocky
Mount ai n Arsenal .



<I MG SRC 0896128D4>
Ofice of the Program Manager

Ms. O ara Lou Humphrey
9390 W 1st Avenue
Lakewood, Col orado 80226

Dear Ms. Hunphrey:

Thank you for your comments. The Arny appreciates the many comments received on the Of post
Proposed Pl an for Rocky Mountain Arsenal (RVA). Public input is an integral part of the cleanup process at
Rocky Mountain Arsenal. | will respond to your comrents in the order we received them

| appreciate your request to delay the O fpost Final Record of Decision until nonitoring of the
O fpost Treatnment System has been conpleted for one year. The Arny will be constantly reeval uating the
O fpost Treatnent Systemthrough our ongoing nonitoring programto exam ne whether nodifications are
necessary. The Final Record of Decision does not include the details of the nonitoring prograns and
nodi fications to the Ofpost Goundwater Treatment System The Final Record of Decision states the selected
alternative for cleanup of the O'fpost Operable Unit. This selected alternative is based on nine years of
study. Subsequent docunents, including an inplenentation plan, will be conpleted detailing the offpost
nmonitoring to be conducted and any changes to the selected alternative that are based on nonitoring data.
Li sted bel ow are responses to your nunbered conmments:

1. The Departnent of Defense is currently evaluating its role in the Site Specific Advisory Board (SSAB)
concept at cleanup sites. The RVA has not created an overall plan for participating in a SSAB, should one be
establ i shed, and cannot until the Departnent of Defense and the Departnment of the Arny conplete their

eval uations. The Arny is, as you know, expanding the role of the Technical Review Conmttee to inplenent sone
of the SSAB phil osophi es. As always we encourage any ideas or comments you may have on the Technical Review
Commi t t ee.

2. The Arm eval uated the long-termand cumul ative health effects of the chem cals offpost. These effects
were anal yzed in the O fpost Ri sk Assessnent. In fact, the O fpost Ri sk Assessnent eval uated the cumul ative
ri sks of contamination of fpost over a 70- year period, which is stipulated by U S. Environnental Protection
Agency (EPA) guidance. The risks presented in the Ofpost Proposed Plan are the long-termrisks of the
contam nation of fpost w thout considering the benefit of Ofpost Treatment System operations.

3. One of the nmajor concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since
ny tenure began at RMA, | have ensured that the Arnmy conplete additional DIMP tests to eval uate whether the
U S. Environmental Protection Agency (EPA) DI MP Health Advisory of 600 parts per billion is safe. Overall,
the Arny has conducted nore than 30 separate animal studies with DIMP, including one study with humans. The
EPA and the Nati onal Acadeny of Sciences evaluated all health studies and concluded that the EPA's 600 parts
per billion Health Advisory is protective of human health and the environnent. In addition, the Arny
evaluated all possible ways DI MP and ot her chemicals could enter the hunan body. These tests again showed
that the water offpost is protective of human health and the environnent. As an additional protective
neasure, the O fpost Treatnent System and the North Boundary Systemw || treat the groundwater to | ess than
10 parts per billion. The Arny is currently evaluating the applicability of the 8 parts per billion |evel
that the Col orado Water Quality Control Conm ssion is expected to pronulgate in the next several nonths.

The land use projections were used for the Ofpost R sk Assessnent. The O fpost Ri sk Assessnent
anal yzes potential risks fromchenmicals to the human body. These | and use projections in no way nean that the
of f post area has been or will be zoned in a particular fashion. The | and use projections we established for
the O fpost Ri sk Assessnent are the nobst conservative for the zone studied in the Proposed Plan. Conservative
I and use projections are the human health probl ens that coul d possibly devel op and pose the hi ghest potenti al
risk. Say, for instance, that in zones 3 and 4 the Arny projected urban residential |and use. According to
Adams County and Commerce City projections, the land in these two zones will nost likely be
industrial/comercial in the future, but the actual |and use won't be decided until the land is devel oped.
The Arny decided that by using urban residential |and use for the Ofpost R sk Assessnment, we were exam ni ng
the worst-case risk assessnent and thus providing the best cleanup alternative.

Soi | contamination was evaluated in the Renedial |nvestigation and subsequently in the O fpost Risk
Assessnent. After evaluating wind patterns at the Arsenal and concentrations of contami nants as they travel
fromonpost to offpost, the Arny concluded that offpost soils are well within EPA's heal th gui delines. Over
70 percent of the risk calculated offpost (prior to construction of the O fpost Treatment System) was due to

groundwat er contam nati on; thus surface water, soil, and sedinment are mnor contributors to the overall risk.
Institutional controls have been incorporated into the Ofpost Preferred Alternative based on State, EPA and
public comments. These institutional controls will prevent offpost residents fromdrilling new drinking water

well's in groundwat er that does not neet applicable federal and state standards.



4. First, human health and the environnent are not inpacted by the fact that the Arny has not adopted
state standards as Arny standards. Second, the Arny does not believe that the state standards are drinking
wat er standards. Even though the Arnmy does not believe the state standards are drinking water standards, the
di fferences between federal and state standards are descri bed bel ow.

For the chem cals of concern for the Offpost Study Area, only two chem cal standards within the
state standards are nore stringent than the federal standards. Dieldrin, a pesticide, has both federal and
state standards that are bel ow the chem cal detection |limt, which nmeans, with current technol ogy, the Arny
cannot neasure to the federal or state standard. Wien a chenical standard is below the detection limt
treatnent nust be nade to that detection limt.

The ot her chenical where the state regulations differ is chloroform The Col orado standard for

chloroformis 6 parts per billion. The Arny treats chloroformin the G oundwater Treatnment Systens to
approximately 12 parts per billion. Mnicipal water supplies for drinking water in the Denver Metro Area
typi cal |y have chl orof orm concentrati ons of 10-50 parts per billion as a result of the chlorination process,

which kills bacteria living in the water supplies.
Again, the Arny believes that the federal drinking water standards are protective of human heal t h.
5. See response to comrent nunber 3.

I hope this information helps to alleviate your concerns. | appreciate your continued support of
the RVA program and the input you give the Arnmy with the Technical Review Conmittee. Any other questions
regarding the O fpost Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201. Thank
you again for your comments.

Si ncerely,

Eugene H. Bishop
Col onel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022



<I MG SRC 0896128D5>
Ofice of the Program Manager

M. and Ms. John Hunphreys
11690 Peoria Street
Hender son, Col orado 80640

Dear M. and Ms. Hunphreys:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
the Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The Arny, as stated in the Proposed Plan, will spend nore than 70 mllion dollars cleaning up the groundwater
(wat er beneath the ground surface) at the north and northwest boundaries of RVA and of fpost during the next
15 to 30 years. The Arny has already spent over 15 million dollars to treat the groundwater offpost.

G oundwat er of f post, even though within the U S. Environmental Protection Agency heal th guidelines,

contri butes approxi mately 70 percent of the health risk offpost. For this reason, the Arny decided to clean
up the groundwater to further reduce the possible risk.

The Arny, in cooperation with Tri-County Health Department, sanples private wells offpost on a quarterly
basis. The Arny will notify Tri-County Heal th Departnent about your well so that it can be sanpled as soon as
possi bl e.

If you have any questions regarding the sanpling procedures of your private well(s), please contact
Tri-County Health Departnent at (303) 288-6816. Questions regarding the O fpost Proposed Plan nay be directed
to M. TimKilgannon of this office at (303) 289-0201. Thank you again for your comments.

Si ncerely,

Eugene H. Bi shop

Col onel, U S. Arny

Pr ogr am Manager
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022
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I ama resident of the "Ofpost Study Area" and amdirectly affected by contam nation fromthe Rocky Mountain
Arsenal. | join with others in ny community in opposing the Arny's proposed plan. W urge that it be anended
to address broad community concerns with a conprehensive solution to wi despread contam nation probl ens that
the Arnmy and Shell Chenical Conpany have failed to address, to date, and which currently poi son donestic

wat er supplies and private property for mles to the north and northwest of the Rocky nountain Arsenal.
Contami nants include deadly pesticides that were banned by the EPA years ago, by-products of chemical warfare
agents, and other toxic substances.

| dermand that the U S. Arny and Shell Chemi cal Conpany devel op and inplenment a plan to: 1) elininate all
current sources of toxic exposure to citizens affected by off-site poisons fromthe Rocky Muntain Arsenal;
2) provide a permanent, alternative, uncontam nated source of water to residents with any |evel of RVA toxins
in their water; 3) conduct a conprehensive of fpost soil and water clean-up that nmeets all applicable federal
and state guidelines, including RCRA; 4) that no final "Record of Decision" be issued until the Col orado
Water Quality Control Conm ssion adopts standards for unique, unregul ated, Arsenal -rel ated poi sons, such as
"DIMP"; and 5) that the Arny will neet or exceed those standard(s) in all groundwater clean-up actions on and
of f post .

M/ addi tional coments about the Arny's inadequate clean-up plan are these:

(see reverse side for continued comments)
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Ofice of the Program Manager

M. J.H Irthum
11230 Peoria Street
Hender son, Col orado 80640

Dear M. Irthum

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The preferred alternative for the Ofpost Operable Unit will clean up contam nation that cane from RVA. The
Arny has spent nine years studying the best possible way to elimnate potential health threats of fpost. W
believe the Ofpost Preferred Alternative goes beyond what is required by the U S. Environnental Protection
Agency (EPA). In addition, the Arny cannot legally provide offpost residents with a new water supply because
| egal chemical health guidelines are not being exceeded. The Arny will, as it has in the past, provide

of fpost residents an alternative water supply if applicable EPA health guidelines are not being net in their
private well water. Finally, the Arny believes that all applicable federal and state guidelines are being net
for soil and water offpost.

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | wanted to nake sure the Arny would further study the DIMP tests to eval uate whet her
the EPA DIMP Health Advisory of 600 parts per billion is safe. Overall, the Arny has conducted nore than 30
separate aninmal studies with DIMP, including one study with hunmans. The EPA and the National Acadeny of

Sci ences evaluated all health studies and concluded that the EPA's 600 parts per billion Health Advisory is
protective of human health and the environnment. In addition, the Arny evaluated all possible ways DI MP and
ot her chem cals could enter the human body. These tests again showed that the water offpost is protective of
human health and the environnent. As an additional protective measure, the O fpost Treatnment System and the
North Boundary Systemw || treat the groundwater to |less than 10 parts per billion. The Arny is currently
eval uating the applicability of the 8 parts per billion |l evel that the Col orado Water Quality Control

Conmi ssion is expected to pronulgate in the next several nonths.

I hope this information has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201. Thank you again for your
comrent s.

Si ncerely,

Eugene H. Bi shop
Colonel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022
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O f-Post Proposed Coments
Program Manager for Rocky
Mount ai n Arsena
AWN -
Col onel Eugene H. Bishop

June 18, 1993

We woul d request that this additional investigation be maintained for the 30 year |ife expectancy of the
plan. It is our understanding that the Dept. of the Arny has cooperated with other entities on simlar
matters in the past. My client believes the additional cost of this requested nonitoring will be mninal as
conpared to the increase in safety of the people utilizing nmy client's water storage facilities and
irrigation water rights.

O course, if you have any questions in this matter, or wish to discuss this further, do not hesitate to
contact ne

Very Truly Yours,

<I MG SRC 0896128D9>



Ofice of the Program Manager

M. Steven L. Janssen, P.C
745 Wl nut Street
Boul der, Col orado 80302

Dear M. Janssen:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your coments in the order we received them

The O f post Proposed Plan outlines a preferred alternative that is based on nine years of study. Follow ng
selection of a final alternative, the Arny will produce an Inplementation Plan that will address the

moni toring of of fpost groundwater and surface water. This docunent will be available for reviewin the joint
Adm ni strative Record and Docunent Facility.

Over the years the Arny has docunented a decrease of contam nants offpost, prinmarily due to the Boundary

G oundwat er Treatment Systems. Wth the addition of the Ofpost Treatnent System which was fully operational
in June 1993, contam nant concentrations will be reduced even further. The Treatnent Systens are al so
inmportant in inproving the quality of water in First Creek as groundwater discharges into First Creek in sone
areas, including just north of the RVA

boundary.

The DI MP contamination you are referring to in Barr Lake was detected only once, approxinmately 100 tines

bel ow the U S. Environmental Protection Agency's (EPA's) Health Advisory level. No detections of DIMP were
found in the many other water and sedinent sanples taken in Barr Lake. In addition, sanples taken in the
canal s and creeks that eventually discharge to Barr Lake have shown only sporadic detections of DIMP at very
| ow concentrations (nmore than 100 tines bel ow EPA's Health Advisory |evel).

Because chemi cal standards are being net in the canals and Barr Lake, the Arny cannot provide funds to your
client. As nentioned above, the Arny will produce nmonitoring plans and will make these available for public
review. The Arny | ooks forward to working with you in the future.

I hope this infornation helps to alleviate your concerns. Any other questions regarding the O fpost Proposed
Plan nmay be directed to M. TimKilgannon of this
of fice at 289-0201. Thank you again for your comrents.

Si ncerely,

Eugene H. Bi shop
Col onel, U 'S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022
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Ofice of the Program Manager

M. Jeffery D. Kanost
12505 El nmendorf Pl ace
Denver, Col orado 80239

Dear M. Kanost:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The Army will continue to keep you inforned about RVA activities and neetings. If you wish to discuss your
concerns in nore detail, please contact M. TimKilgannon at the nunber |isted bel ow

The O f post Proposed Plan identified only two areas to the north and northwest of the Arsenal boundary that
require cleanup. In these north and northwest areas, only groundwater, which is water beneath the ground
surface, requires cleanup. Mntbello is not affected by RVA groundwater because groundwater travels to the
north and northwest fromthe Arsenal and -not south toward Montbell o.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your conments.

Si ncerely,

Eugene R Bi shop

Col onel, US. Arny

Pr ogr am Manager
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMXRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



May 19, 1997

Col . Eugene H. Bishop

Program Manager for the

Rocky Mountain "Arsenal

Bui | di ng 111- RVA

Comrerce City. Col o 800222-22180

Dear Col. Bishop
Concerni ng the of f post Proposal plan for groundwater clean-up of the north boundary contai nnent system NBCS.

I have reviewed the proposed plan and understand that the arnmy plans to treat the groundwater thru extraction
wells. Using plan N-4; Offpost Intercept and treatnent Systens. | believe that there is four major problens
with this plan.

First the length of tinme to performthe clean-up. In N4 the tine frane is 15 to 30 years. Yet in your
proposal N-5: Expansion of offpost Intercept and Treatnent Systemplans only 10 to 20 years. After reading
both proposals they basically are the same, with N5 has an increase of groundwater being cleaned-up at a
rate of 90 gpmnore. Thank to the increase of extraction wells and additional recharge trenches. It is ny
belief that the groundwater may be cleaned up by use of N5 with additional potential future nodification as
needed to insure a conplete-clean-up. There is no reason that the Arny can't clean-up the groundwater off

t he Rocky Mountain Arsenal .

Second is the Arny's position that 600 ppb of DOMP is the only guidelines needed. | have a personnel believe
that 600 ppb of DIMP is not adequate nunber. This nunber is inadequate do to the increase on cancer and

ki dney probl ens of residents within the boundaries of the offpost study areas's. Being a firefighter within
the area known as the of fpost study area. | have witnessed an increase of cancer, kidney or |iver problens
within this area. Personally ny famly has been subjected to the Arnmy's contamination, either by air
contaminants, or by our water supply for over 37 years. | watched nmy Father having to have a ki dney renoved
and obtain | eukem a cancer and die. My belief is that the standards for DI MP and the other chemicals |isted
in your information sheet ( Table 1) is set to high. If DDMP was the only problem| would still be opposed
to the 600 ppb rating. However by the Arny's own determination there are 34 chenicals that have contam nated
the land/air/water |eaving the Rocky Mountain Arsenal. EPA' s figures are inadequate!

<I M5 SRC 6128E0>

Third is the Arny's conmitment to continued nmonitoring programfor private wells. | asked both Tri-County and
the Arnmy why anal ytical reports from Novenber 92 we not released. M. Charlie Scharmann stated that it takes
months to obtain analytical reports. | find this unacceptable. |I know that Analytical become unstable if not

properly cared for and nost have a period of time when the material being anal yzed becone unusabl e. Most
anal ytical laboratories are able to conplete results within in a period of ten days to two (2) nonth. Wy
does it takes the Arny over eight (8) nonths to obtain a report, this is beyond ne.

Forth is ny belief that the Arnmy and Shell G should provide adequate water supply to all of the residents
who have had their water contami nated. This does not nmean just bottled water, but water service froma South
Adams Water District. The Arny has created a nonster for fanmlies, there property val ues have becone on
nonexi stence. Their |ives have been changed for the worst. And the Arny and Shell G| has not offered to
assi st the residents who they have effected.

As a final statement and questions to the Arnmy / Shell GOl Co. | would like to know why the Arny chose N4, a
systemthat cost nore (by their own deternination), takes nmore tinme to conplete and jeopardi zes the residents
of Adans County My second question is why does the Arny believe that it is above legal regulation. If the
conpany | work for contam nated groundwater, it would be sued for the clean-up and any hardship that the
residents may have endured and pay fines and penalties. The |ast question is what does the Arny / Shell Ql
Co. plan to due for the residents who's ground water they have effected. | believe that the Arny nust start
the clean-up , But using only N4 plan is only half a plan. Since N5 follows the sanme guidelines as N-4 The
Arny should add additional systens listed in N5 to renedi ate the probl em of groundwater.

If there is any addition communication, feel free to call ne at the phone nunber list belowor wite to the
address listed bel ow.

<| M5 SRC 0896128E1>



Ofice of the Program Manager

M. Carl P. Kern
10020 Havana
Hender son, Col orado 80640- 8439

Dear M. Kern:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your coments in the order we received them

Alternative N4 was chosen as the Arny's preferred alternative over Alternative N5, an expansion to the

O fpost Treatment System for two najor reasons. The O f post Treatnment System a major conponent of
Alternative N-4,is already in operation has been for five nonths. Secondly, the nost inportant conponent of
the preferred alternative, N4, is the flexibility of inproving the Ofpost Treatnent Systemas the Arny
eval uates its perfornmance. For these reasons, the Arny selected the use of operational data as a basis for
any future expansion of the Ofpost Treatment System (Alternate N-4) instead of using a conputer nodel as a
basis for any expansion as called for in alternative NN5. Wth the flexibility of N4, water nonitoring
results will show the Arny how best to shorten and inprove the cleanup tinme frame in the of fpost area, which
may include the addition of nore extraction and recharge wells or trenches. Finally, the Ofpost Treatnent
System was designed with extra capacity so that additional wells can be connected if deterni ned necessary.

One of the major concerns to offpost residents is the DIMP contam nati on in of fpost groundwater. Since ny
tenure began at RVA, | have made sure that the Arny conducted further assessment of the DIMP tests to
eval uate whether the U S. Environnental Protection Agency (EPA) D MP Heal th Advisory of 600 parts per billion

is safe. Overall, Arny has conducted nore than 30 separate aninal studies with DRvIP, including one study
with humans. The EPA and the National Acadeny of Sciences evaluated all health studies and concl uded that the
EPA's 600 parts per billion Health Advisory is protective of human health and the environnent In addition,

the Arnmy eval uated all possible ways DIMP and ot her chemicals could enter the human body. These tests again
showed that the water offpost is protective of human health and the environment. As an additional protective
measure, the O fpost Treatnent System and the North Boundary Systemw || treat the groundwater to | ess than
10 parts per billion.

The Arny is currently evaluating the applicability of the 8 parts per billion level that the Col orado \Water
Quality Control Commission is expected to pronulgate in the next several nonths.

The EPA conducts extensive anal yses before setting safe chenical standards. The Arny, |ike other Superfund
cleanup sites, nust follow the guidance and regul ati ons the EPA has selected. |f you have further questions
regarding EPA's standard-setting criteria, | suggest calling the Denver Ofice (EPA Region VMat (303)
294- 7559 for information.

I apol ogi ze for the poor turnaround tine on the private well results. Since the beginning of this year, the
Arny has refined the sanpling and anal ysis process so that well results can be given to each homeowner nore
qui ckly. The turnaround time fromwell sanpling to well results will still take approximtely three nonths to
conpl ete because of the laboratory quality control and quality assurance that is done for each chem cal

sanpl e. The | aboratory quality control and quality assurance ensures that the chem cal results are correct.
The turnaround time, fromwell sanpling to chemical results, will be nuch inproved than it has in the past.

The Arny has committed to treating groundwater offpost with Alternative N-4, with i nprovenents as necessary.
This alternative will achieve clean up levels that are nore strict than EPA's own heal th guidelines, based on
the O fpost Risk Assessnent The Arny believes that this will benefit offpost residents for nmany years to
come. As the groundwater aquifer becones cl eaner, everyone offpost will benefit. The O fpost Ri sk Assessnent
eval uated all ways of exposure through water, soil, sediment, and air, and showed that residents offpost are
living well within EPA's safe heal th guideli nes.

Finally, the Arny is required to follow all applicable federal and State of Col orado regul ati ons, as any
ot her Superfund site nust do. Any other questions regarding the O fpost Proposed Plan nay be directed to M.
TimKi |l gannon of this office at 289-0201. Thank you again for your comments.

Si ncerely,
Eugene H. Bi shop

Col onel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:



Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | ding 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracki ng Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce G ty, Col orado 80022
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O fice of the Program Manager

M. Jess Masunaga
10730 Brighton Road
Hender son, Col orado 80640

Dear M. Masunaga:

Thank you for your comments. The Arny appreciates the many comments received on the O fpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your comments in the order we received them

One of the major concerns to offpost residents is the DIMP contam nant in groundwater. Since ny tenure began
at RVA, | have ensured that the Arny would further study the DIMP tests to eval uate whether the U S.

Envi ronnental Protection Agency (EPA) D MP Health Advisory of 600 parts per billion is safe. Overall, the
Arny has conducted nore than 30 separate animal studies with DIMP, including one study with humans. The EPA
and the National Acadeny of Sciences evaluated all health studies and concluded that the EPA's 600 parts per
billion Health Advisory is protective of human health and the environnent In addition, the Arny eval uated all
possi bl e ways DI MP and ot her chemicals could enter the human body. These tests again showed that the water
of fpost is safe for consunption and for the environment. As an additional protective measure, the O fpost
Treat ment System and the North Boundary Systemw || treat the groundwater to | ess than 10 parts per billion.
The Arny is currently evaluating the applicability of the 8 parts per billion level that the Col orado Vater
Quality Control Commission is expected to pronulgate in the next several nonths.

Based on our current data, all residents in the offpost study area are drinking water that neets all
applicable or relevant and appropriate federal and state regulations. The Arny continues to extensively
nonitor drinking water wells in the offpost area. If levels of Arsenal-related chemcals were to rise above
health guidelines in the drinking water for any resident, the Arny will provide an alternative water supply
to that resident.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your conmmrents.

Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogram Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022
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Ofice of the Program Manager

M. Gen Mirrray
11010 Havana Street
Bri ght on, Col orado 80601

Dear M. Mirray:

Thank you for your comments. The Arny appreciates the many comments received on the O fpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The preferred alternative for the O fpost Operable Unit will clean up contam nation that cane fromRVA The
Arny has spent nine years studying the best possible way to elimnate potential health threats of fpost. W
believe the Ofpost Preferred Alternative goes beyond what is required by the U S. Environnental Protection
Agency (EPA). In addition, the Army cannot |egally provide offpost residents with a new water supply because
I egal chenical health guidelines are not being exceeded. The Arny will, as it has in the past, provide

of fpost residents an alternative water supply if applicable EPA health guidelines are not being met in their
private well water. Finally, the Arny believes that all applicable federal and state guidelines are being net
for soil and water offpost.

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since
ny tenure began at RVA, | wanted to nake sure the Arnmy would further study the DIMP tests to eval uate whet her
the EPA DI MP Health Advisory of 600 parts per billion is safe. Overall, the Arny has conducted nore than 30
separate aninal studies with DIMP, including one study with humans. The EPA and the National Acadeny of
Sci ences eval uated all health studies and concluded that the EPA's 600 parts per billion Health Advisory is
protective of human health and the environment. In addition, the Arnmy evaluated all possible ways DI MP and
ot her chem cals could enter the human body. These tests again showed that the water offpost is protective of
human health and the environnent. As an additional protective measure, the O fpost Treatnment System and the
North Boundary Systemwill treat the groundwater to |less than 10 parts per billion. The Arny is currently
eval uating the applicability of the 8 parts per billion |l evel that the Col orado Water Quality Control
Commi ssion is expected to pronulgate in the next several nonths.

I hope this infornmation has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201 Thank you again for your
comrent s.

Si ncerely,

Eugene H. Bishop
Col onel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMXRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022
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Ofice of the Program Manager

M. James E. Nel son
11810 East 124t h Avenue
Hender son, Col orado 80640

Dear M. Nel son:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The preferred alternative for the Ofpost Operable Unit will clean up contam nation that cane from on-post
contaminants, including the pesticides you reference in your letter. The Arny has spent nine years studying
the best possible way to elimnate potential health threats offpost. W believe the Ofpost Preferred

Al ternative goes beyond what is required by the U S. Environnmental Protection Agency (EPA). In addition, the
Arny cannot legally provide residents of fpost with a new water supply because health guidelines are not being
exceeded. The Arny will, as it has in the past, provide offpost residents an alternative water supply if

appl i cabl e health guidelines are not being net in their private well water. Finally, the Arny believes that
all applicable or relevant and appropriate requirements federal and state are being net for soil and water

of f post .

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | wanted to nake sure the Arny would further study the DIMP tests to eval uate whet her
the EPA DIMP Health Advisory of 600 parts per billion is safe. Overall, the Arny has conducted nore than 30
separate aninmal studies with DIMP, including one study with hunmans. The EPA and the National Acadeny of

Sci ences evaluated all health studies and concluded that the EPA's 600 parts per billion Health Advisory is
protective of hunman health and the environment. In addition, the Arny evaluated all possible ways DROP and
other chenicals could enter the human body. These tests again showed that the water offpost is protective of
human health and the environnent As an additional protective nmeasure, the O fpost Treatnent System and the
North Boundary Systemw || treat the groundwater to |less than 10 parts per billion. The Arny is currently
eval uating the applicability of the 8 parts per billion | evel that the Col orado Water Quality Control

Conmmi ssion is expected to pronul gate in the next

several nonths.

I hope this infornation has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0201. Thank you again for your
comrent s.

Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Program Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMKRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022
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Col . Eugene H. Bishop
Pr ogr am Manager

Rocky Mbunt ai n Arsenal
Bui | di ng 111- RVA
Comrerce City, Colo
80022- 218

Attention: Col . Eugene H. Bishop
AMXRM PM

Ref erence: Proposed Pl an For The Rocky Muntain Arsenal
O fPost Study Area
G tizen Conment

The Arny has presented a proposed plan on the Ofpost in great detail with studies to support their position.
The followi ng are areas of coment, question, and concern.
The Arny has proposed | and uses.

The Arny has proposed | and use for devel opnent in the future,

defining future as now and devel opnent as residential and or

industrial.
"The "Shel|" Property on the north side of 96th al ong
Peoria Street and properties at approxi mately 100t Avenue."
Rezoned to I-2. May 1992

This | and was rezoned without public notice as required by

zoni ng practices.

Wiy is this land al ready rezoned when this proposal is still

in the proposed stage? Pl ease expl ain.

The defined zones along E. 96th Avenue to Peoria are al ready
zoned industrial as above thus naking the eval uati ons of |and
use within these zones incorrect.

Industrial zoned land on the north side of the Arsenal places
peopl e worki ng in an environnment between two treatnment plant
systens and in some instances |less than one mle fromthe
Subrrer ged Quench I nci nerator.

We are unable to find docunentation of industrial devel opment
of Arny Bases. Please explain why the Arny has chosen to
develop land on this particul ar base.

<I M5 SRC 0896128F>

W are unable to find any informati on expl ai ni ng how cont am nat ed
land is rendered ready for devel opnent. In the offpost

study area the only visible changes we have been able to observe
is the demolition of homes/buildings and in sone areas the

pl anting of anti-contam nate grass.

Pl ease explain and clarify.

Housi ng foundati ons and si dewal ks were left in place on properties
north of the Arsenal along E. 96th Avenue between H ghway 2 and
Peoria Street.

Pl ease explain and clarify.

The Arny has proposed health risks and assessnent.

The Arny has identified chemicals of concern in this offpost
area. W think based on our own know edge and exposure that
these chenicals are only the tip of the iceberg or in this
case 'the tip of the plune. As advanced as the testing nethods
are we think that nore research and accurate technology is



needed in this area.

W now know t hat we have been exposed to numerous known and
unknown chemcals, metals, pesticides, and by products of

over a twenty year period.

W do not wish at this tinme to speculate as to which statistic
we may be classified as.

The Arny has proposed renedi al alternatives.

W feel that measures should be taken to clean up contani nants
identified in the ground water.

Summary
W feel that the Arny has devoted a great deal of tinme, nanpower,
and noney in preparing this proposal and in creating an illusion

of wel | -being.

<I M5 SRC 0896128F0>



Ofice of the Program Manager
Al bert H and Barbara Chle
P.O Box 129

Dupont, Col orado 80024-0129

Dear M. and Ms. (hle:

Thank you for your comments. The Arny appreciates the many nunber of comments received on the Of post
Proposed Pl an for Rocky Mountain Arsenal. Public input is an integral part of the cleanup process at Rocky
Mountain Arsenal. | will respond to your comrents in the order we received them

I hope ny responses to your conments will relieve sone of the concerns you both have regarding the Arny's
Proposed Plan for the Ofpost Study Area and treatment of groundwater offpost

Your first comments are in regard to the land use the Arny projected for the future in the of fpost area. The
Arny did not rezone areas of fpost The | and use projections were used in the Hunan Heal th Ri sk Assessnent
only. The Human Health Ri sk Assessnent anal yzes potential risks fromchenicals to the human body. These | and
use projections in no way nean that the of fpost area has been or will be zoned in a particular fashion. The
I and use projections we established for the Human Health R sk Assessnent are the nost conservative for every
zone we studied in the Proposed Plan. Conservative | and use projections are the human health scenarios that
coul d conceivably develop in a certain zone and that could pose the highest risk. Say, for instance, that in
zones 3 and 4, where you use to live, the Arny projected urban residential |and use. According to Adamns
County and Commerce City projections, the land in these two zones will nost |ikely be industrial/comercia
in the future, but the actual |land use won't be decided until the land is devel oped. The Arny deci ded that by
using urban residential |and use for the Hunan Health Ri sk Assessnent, we were exam ni ng the worst-case risk
assessnent and thus providing the best cleanup alternative.

The Arnmy and the U S. Fish and WIldlife Service are working cooperatively to cleanup the Arsenal so that it
can becone a wildlife refuge. No industrial devel opment of the Arsenal will occur. Also, only Commerce Gty
and/ or Adam County can outline a tineframe for devel opnent of |and offpost.

The Arny, through its Preferred Alternative, is cleaning up the offpost area. During the cleanup tinefrane,
devel opnent of land by Commerce Gty or Adans County may occur as long as conplete safety of human health and
the environnent is ensured. The Arny studies supported by the Environnental Protection Agency, show that
peopl e residing offpost will be safe.

Demolition of homes was conpleted to install the O fpost Treatnment System The Arny is not aware of an
anti-contam nate grass. The Arny did plant native grass seed of fpost, once the denolition of buildings and
t he of f post groundwater treatment systemwere conpleted. This planting was done in order to restore the
areas damaged by construction activities.

Once residents vacated the prem ses, the above-ground structures were denolished to avoid potential safety
hazards with the abandoned buil di ngs. Since the sidewal ks and foundati ons pose no safety hazard, they were
left in place.

The health risks presented in the O fpost Proposed Plan are present-day risks. in the of fpost area without
accounting for cleanup that is being acconplished by the Ofpost Treatment System The Arny has committed to
the O f post G oundwater Treatment System any necessary nodifications to the system and continued nonitoring
of fpost as part of the Preferred Alternative. As the groundwater treatnent systens continue to operate, risks
to human health and the environnent will further decrease. The Arny believes that evaluation of the

contam nants and associ ated human and environnental risks was very detail ed.

I hope this infornation has hel ped to alleviate your concerns. Any other questions regarding the Ofpost
Proposed Plan may be directed to M. TimKilgannon of this office at 289-0239. Thank you again for your
conment s.

Si ncerely,

Eugene H. Bi shop

Col onel, U S. Arny

Pr ogr am Manager
Copi es Fur ni shed:

Captai n Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, US. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce CGty, Col orado 80022
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Ofice of the Program Manager

Ms. Annie R Rednond
5331 Troy Street
Denver, Col orado 80239

Dear Ms. Rednond:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The O f post Proposed Plan identified only two areas to the north and northwest of the Arsenal boundary that
require cleanup. In these areas, only groundwater, which is water beneath the surface, requires cleanup.
Monthell o is not affected by RVA groundwat er because groundwater from RVA travels north and northwest and not
south toward Montbell o.

In addition, the O fpost Proposed Pl an summarizes the Offpost Health R sk Assessnent that was conpl eted. The
O fpost Health R sk Assessment showed that Montbello residents are not affected by offpost contanination.

Al so, an Onpost Health Ri sk Assessment will be conpl eted before cl eanup begins on RVA. The Onpost Health Ri sk
Assessment will evaluate the health risks to the onpost and of fpost plants, animals, and humans before

cl eanup begins. The Arny will not begin cleanup unless it deternines that the public's health is protected.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your conmmrents.

Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogram Manager
Copi es Fur ni shed:
Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui l ding 111, Commerce Cty, Col orado 80022
M. Bradley Bridgewater, US. Department of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202
Docunent Tracking Center, AVKRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



May 8, 1993

O f post Proposed Conments

Program Manager for Rocky Muntain Arsenal
Attention: Col onel Eugene H Bi shoo
Bui | ding 111

Rocky Mbunt ai n Arsenal

Commerce City, Col orado 80022-2180

Dear Col onel Bishop,

You have asked ne to wite a |letter expressing ny concern about your water cleanup policies. | greatly adnmire
your desire and efforts to clean up the Arsenal problem however in the process, you have practically
destroyed an excellent, small, mnority owned business.

I represent The Fountain of Health. | have been selling natural artesian water now for 13 years. | well it
for 25 cents per gallon. | have followed all of the rules of the Col orado Departnment of Health. Because of

the purity, the State Departnment has issued a special waiver saying | DO NOT HAVE TO CHLORI NATE, FILTER OR
TREAT THE WATER

I was never contacted when you started the programto deliver free water to ny custoners. The requirenent
that this water be delivered to people's hones, should not nave been consi dered one of the requirenents of
the program The only consideration to deliver it to people's home would be, if they are elderly, disabled
and cannot drive. The rest of the people should be issued food stanps or sonme kind of coupon redeemabl e
anywhere. This would save the tax payers, literally mllions and mllions of wasted dollars.

Wiy shoul d the custoners drive here and Pay $0.25 when they can have it delivered to their door for nothing.
This policy has had a devastating affect on ny business. In the winter tine | have driven around and taken
pictures of piles and piles of frozen and busted deeprock bottles. | have seen many bottles in pig pens and
horse corrals. This does not seemlike a sensible way to handl e the probl em
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Ofice of the Program Manager

Ms. Grace Russell
13185 Brighton Road
Bri ght on, Col orado 80601

Dear Ms. Russell:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA

The Army was not responsible for providing residents with bottled water offpost. The State of Col orado
provided bottled water to offpost residents, even though all drinking water fromprivate wells neets existing
drinking water regul ati ons.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your conmmrents.

Si ncerely,

Eugene H. Bi shop
Col onel, U S. Arny
Pr ogr am Manager

Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui | di ng 111, Commrerce Gty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AMXKRM | DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022
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M. and Ms. Roger Sable
12270 Brighton Rd. P.O Box 161
Hender son, Col orado 80640

Dear Ms. Sabl e:

Thank you for your comments. The Arny appreciates the many comments received on the O fpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your comments in the order we received them

One of the major concerns to offpost residents is the DIMP contam nation in groundwater offpost. Since ny
tenure began at RVA, | wanted to nake sure the Arny would further study the DIMP tests to eval uate whet her
the U.S. Environnmental Protection Agency (EPA) DI MP Health Advisory of 600 parts per billion is safe.
Overall, Arny has conducted nore than 30 separate aninal studies with DIMP, including one study with humans.
The EPA and the National Acadeny of Sciences evaluated all health studies and concl uded that the EPA's 600
parts per billion Health Advisory is protective of human health and the environment. In addition, the Arny
eval uated all possible ways DI MP and ot her chemicals could enter the human body. These tests again showed
that the water offpost is protective of human health and the environnent. As an additional protective
measure, the O fpost Treatnent System and the North Boundary Systemw || treat the groundwater to | ess than
10 parts per billion. The Arny is currently evaluating the applicability of the 8 parts per billion |evel
that the Col orado Water Quality Control Comm ssion is expected to pronulgate in the next several nonths.

Based on current data, all residents in the offpost study area are drinking water that neets all applicable
or relevant and appropriate federal and state requirenents. The Arny continues to extensively nonitor
drinking water wells in the offpost area. If levels of Arsenal-related chemcals were to rise above health
guidelines in the drinking water for any resident, the Army will provide an alternate water supply to that
resi dent.

Any ot her questions regarding the Ofpost Proposed Plan may be directed to M. TimKilgannon of this office
at 289-0201. M. Kilgannon and M. Charles Scharnmann both spoke at the Public Meeting. They can both be
reached at the nunber |isted above. Thank you again for your comments.

<I MG SRC 0896128F6>
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departrment of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVKRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



June 21, 1993
Leif R Sout hwell
11355 N Racine CT
Hender son Co, 80640

O f post Proposed Pl an Conments

Program Manager For Rocky nountain Arsenal
Attn: AMKRM Col. Eugene Bi shop

Bui l ding 111- RHA

Commerce City, Co 80022-2180

Dear Sir, Re: Comment s
BACKGROUND

The Arny is authorized by Congress and therefore the American people to devel op weapons for the defense of
our nation. None of the above authorizes the Arny to pollute our nation.

The Arny has pursued a cocaine |ike addiction for weapons which has resulted in a blatant disregard for the
environnent. In the case of RVA the Arny casual ly and haphazardly dunped the by-products of chemical warfare
into evaporati on pond(s) where the contents were allowed to leak directly into the water table.

Since the Arsenal was in full operation fromthe 1940's to the-nid 1980's the Arny's only act of remediation
was to punp 110 million gallons of the weapons by-product 5 mles deep into the earth's crust causing the
first and only known nan-nade earthquake.

The Arny has never had a viable plan either to protect the environment or the surrounding residents until it
was di scovered by an outside entity that drinking water was contam nat ed.

FI NDI NGS

The Arny and the EPA refer to scientific |levels of parts per billion when testing for sone 34 chem cal s which
have contam nated residents drinking water but these standards are guesses only, as:

A. There are no long termhealth studies on the effects of chem cals such as D M.
B. There have been no studi es done on the effect on humans of the conbination of these chemcal.

Scientific data is constantly changing as an exanple during the testing of Atomc the bonb the mlitary told
residents "down wind" in Uah that the borb would not harmthem This was totally false as the mlitary
admtted this was inaccurate some 40 years |later. Advertisenents on TV during the 1950's advocat ed school
children to hide under their desks in the event of an Atom ¢ Bonb attack. Another totally fal se assunption.

<I M5 SRC 0896128F7>

Once again many of these chemicals are unique to the RHA and projections fromrecent |aboratory tests on rats
are not acceptabl e.

CONCLUSI ON

The Arny's and EPA have sonehow deci ded that current unsubstantiated |evels of pollution are acceptable for
offsite remediation efforts. This is not conprehensible considering the Arny has not been subject to any
rules or laws during the last 51 years at the RVA. Wiy are gui delines suddenly being i nvoked now?

Short term health studies on chemcals | eaked fromthe RVA which only exist at this site cannot possibly be
accurately determ ned.

The Arny has an obligation to the citizens of the inpacted area to make the drinking water as it was before
the pollutants were allowed to leak fromthe RVA and to infiltrate the ground water and aquifers. Since the
goal of safe drinking water cannot be safely achieved even for deep wells the only alternative renaining
woul d be a nunicipal type water supply. This alternative is never considered in the proposed plan since the
Arny and the EPA have seriously erred in their nethodol ogy by accepting "guesses" as scientific fact.

<I M5 SRC 0896128F8>
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M. Leif R Southwel l
11355 North Raci ne Court
Hender son, Col orado 80640

Dear M. Sout hwel | :

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your coments in the order we received them

The Arny eval uated the long-termand cumul ati ve health effects of the chem cals of fpost. These effects were
anal yzed in the O fpost R sk Assessnent. In fact, the O fpost R sk Assessnent eval uated the cunul ative risks
of contam nati on offpost to humans over a 70-year period. The risks presented in the O fpost Proposed Plan
are the long-termrisks of the chemicals offpost w thout considering the benefits of operating the O fpost
Treat nent System

One of the maj or concerns expressed by offpost residents is the DIMP contam nation in groundwater offpost.
Since ny tenure began at RVA, | wanted to nake sure the Arnmy would further study the DIMP tests to eval uate
whet her the U S. Environmental Protection Agency (EPA) DI MP Health Advisory of 600 parts per billion is safe.

Overall, the Arny has conducted nmore than 30 separate animal studies with DIMP, including one study with
humans. The EPA and the National Acadeny of Sciences evaluated all health studies and concluded that the
EPA's 600 parts per billion Health Advisory is protective of human health and the environnment. In addition,

the Arny eval uated all possible ways DIMP and other chemicals could enter the human body. These tests again
showed that the water offpost is protective of human health and the environment. As an additional protective
neasure, the Ofpost Treatnent Systemand the North Boundary Systemwi |l treat the groundwater to | ess than
10 parts per billion. The Arny is currently evaluating the applicability of the 8 parts per billion |evel
that the Col orado Water Quality Control Conmission is expected to pronmulgate in the next several nonths.

I hope this infornation alleviates your concerns. Any other questions regarding the O fpost Proposed Pl an may
be directed to M. TimKilgannon of this office at (303) 289-0201. Thank you again for your comments.

Si ncerely,
<I MG SRC 0896128G>
Copi es Fur ni shed:

Captai n Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMXKRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022
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May 14, 1993

O f post Proposed Pl an Conments

Program Manager for Rocky Muntain Arsenal
Attn: AMXRM PM Col . Eugene H. Bi shop
Bui l ding 111- RVA

Commerce City, Col orado 80022-2180

Dear Sirs:

I amsubnitting these comrents on behalf of nmy nother, Irma L. Temmer, who resides at and owns the property
at 16250 E. 104t Avenue, Commerce Gty, Col orado 80022.

I have enclosed a copy of a docunent entitled "State Concerns" prepared by the Col orado-Departnent of Health,
dated April 1993. W agree with the concerns stated in this docunent and adopt it as
part of our comments.

<I M5 SRC 0896128G&2>
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on existing state and federal environnental
s, if they exist. In addition, risk assessnents

estimate cancer and non-cancer risks are used determ ne clean-up | evels when environnental |aws
either do not exist or are not considered to be protective at a particular site. A risk assessment conpares
the level s of contamination to EPA-established nunbers to determ ne hazard indices for non-cancer risk.
Cancer risk is established through excess cancer risk predictions. An "excess" cancer neans a cancer in
addition to the predicted cancer risk. According to the American Cancer Society, one in three of us wll
devel op a cancer sonetinme in our lives. The state has concerns with what the Arny considers acceptabl e
ri sk. These concerns are expl ai ned bel ow

Cancer Risk
Zones 2, 3 and 4, as depicted on the illustration, are the nost highly contam nated areas of the offpost
study area. Contam nation has been found in ground water, soil, and surface water. At current concentrations

such contam nation, according to the Arny's studies, could pose excess cancer risks of approximtely 3 in
10,000. The Arny states that potential risks as high as 1 in 2,000 are acceptable. However, the state
believes that federal |aw requires Superfund cleanups to aimfor an excess cancer risk of not nore than 1 in
1, 000, 000, unless that nunber cannot be achi eved.

Non- Cancer R sk
Federal |aw states that hazard indices reflecting non-cancer risk should not exceed one. The Proposed Pl an
indicates that the hazard i ndex exceeds one in Zones 2, 3 and 4 and a portion of Zone 1. This means that
peopl e exposed to existing contam nation in those areas could suffer adverse health effects other than
cancer, ranging fromshort-termeffects such as eye and skin irritation to long-termeffects such as asthma,
liver or kidney damage. The state believes that the risk should be reduced at |east to the hazard index of
one.

Access and Use
Zones 3 and 4 are owned by Shell G| Conpany; Zone 2 is nostly privately owned. The Proposed Pl an does not
include active cleanup of soil in these three zones. In addition, ground water contamnation will likely
remain there for decades while it is gradually flushed by water treated at the North Boundary System The
Proposed Pl an does not provide any mechani smfor preventing people fromDrinking ground water while it is
bei ng cleaned up. Nor is there a conmtnent to provide access and use controls (like deed and wel |
restrictions) to prevent exposure to water or soils. Therefore, the state would like the Arny to eval uate
active remedi ation of the soil and at the very least initiate neasures which would prevent exposures to
ground water until it is cleaned up.

DIMP in Gound Water
In 1990 the state requested that the Water Quality Control Conm ssion set a ground water standard for D MP
(diisopropyl et hyl phosphonate), a byproduct of nerve gas production at Rocky Muuntain Arsenal. A current EPA
Heal th Advi sory Level of 600 ppb has been used by the Arny to determ ne what areas of ground water should be
cleaned up. The Arnmy will consider cleanup only in those areas where DIMP | evel s are greater than the EPA
Advi sory Level. The state believes that a nmore conservative figure shoul d be used.

The Arny has asserted that the part of the ground water plune with DI MP concentrations above 600 ppb has not
noved past their Offpost Intercept and Treatnment System The nost recent testing done by CDH has found 800



ppb DIMP in a private well at least Y mle past the proposed intercept system indicating that DI MP well
above EPA's Health Advisory Level is already in private drinking water supplies. The-well owner was already
receiving bottled water fromthe state. The state believes the Arny should address the significantly el evated
| evel of DI MP contam nation which has noved beyond the offpost intercept and treatnent system

Bottl ed water has been provided since July 1990 to nore than 600 residents with DIMP in their well water.
This water has been paid for by the state of Colorado, with costs shared the first year with EPA. Due to the
wi despread nature of DIMP contamnation in the of fpost, the state believes that the Arny shoul d provide all
residents in the study area a pernmanent, municipal water supply.

Cont ami nation or the Deeper Aquifer
Since 1990, testing by the state has revealed that DIMP is present in the deeper Arapahoe aquifer at depths
greater than 100 feet. The levels found range froma trace to 39.7 ppb. The state has identified
approxi mately 20 domestic use wells that should be cl osed because they may be all owi ng contani nation
to nove down to the deeper aquifer. The Arny has not closed any of these wells, and the Proposed Pl an does
not address this problem The Arny has argued that contam nation of the deep aquifer is a |ocalized
occurrence, that it is due to poor private well construction and is therefore not its responsibility. The
Arny believes that only wells with nore than 600, ppb should be closed, while DIMP in | esser, but significant
quantities continues to nove into the Arapahoe aquifer. The state would like the Arny to close wells to
protect the Arapahoe aquifer from contam nation.

G ound Water O eanup Action
The Proposed Plan states that it will take approxinmately 15 to 30 years to clean-up the ground water in the
northern plunme. However, the Arny's supporting docunents state that it is not actually known how long it wll
take; the tine estimates are only for conparing relative tineframes between alternatives. The state believes
that the Arny has significantly underestinmated the actual tine that will be required. Also, the Arny
elimnated a cleanup alternative (Alternative N5 in their Proposed Plan) that it estimted would reduce the
cleanup tinme to 10 to 20 years, a one-third reduction. This was based on the fact that this alternative woul d
require one nore year to put into place. In addition, the Arny states it prefers Alternative N4 because it
allows the Arny to make inprovenments to the ground water cleanup system as needed; but according to the
Arny's Feasibility study, so does Alternative NN5. Alternative N5 would actually cost |ess because it would
clean up the ground water nore quickly. The state believes that the Arny shoul d design a nore aggressive
systemthat will clean up the ground water faster.

State Ground Water Standards
Under federal |aw, state environnental standards which neet certain criteria nmust be used, at Superfund
sites. The Arny does not plan to use state standards in the offpost cleanup, saying there is "inconsistent
application and anbi guous | anguage". These standards, however, are enforced at all other Superfund sites in
Col orado, and have been used by the Arny itself for earlier ground water cleanup at the RVA. The state wants
the Any to recogni ze these standards for cleanup in the offpost.

Sur face Water
The surface water in First Creek currently has contam nation that exceeds several state surface water
standards. The Proposed Pl an does not address surface water because the Arny naintains that if ground water
is cleaned up as it leaves RMA, it will eventually cleanse First Creek. The state agrees that this action
wi Il have a beneficial effect on First Greek water quality since ground water seeps into First Creek during
part of the year, but there is no clear estinmate as to how long this cleansing process will take, In the
meantine, the contamnation will continue to mgrate into OBrian Canal and ultimately into Barr Lake. The
state wants the Arny to commt to further water sanpling and to attenpt to neet state surface water
st andar ds.

4. What rol e does the state have in the Proposed Pl an?

The state and the public have a simlar role at this stage of the process. The Arny nust consider state,

| ocal government and comunity comments to the Proposed Plan before the Record of Decision (ROD) is issued.
The state has reviewed and commented on all the supporting docunments which led up to the Proposed Pl an; the
Arny is therefore very famliar with the state's concerns. To date, however, the Arny has not changed the
Proposed Plan to address the state's concerns. It is therefore essential for the public to contribute its
views during this review

5. Wat happens next?

Al comrents received will be reviewed by the Arny and EPA. Responses to all comments will appear in a
docunent called the ROD. The Arny plans to rel ease this document Cctober 30, 1993. This ROD announces the
selection of the final clean-up alternative. This will be the "final word" on cleanup for the offpost; no
public comrent period or public neetings are required on that document.

6. How can | voice ny opinion?
The public comment period on the Proposed Plan is from March 21, 1993 through May 21, 1993. Please nail your



comrents to: O fpost Proposed Plan Comments, Program Manager for the Rocky Mountain Arsenal, Attn:

AMXRM PM Col . Eugene H. Bishop, Bldg. 111-RVA, Commerce Gty, CO 80022-2180. The state woul d appreciate
copies of witten comrents submtted on the Proposed Plan which are subnitted to the Arnmy. W urge the public
to attend a neeting on the Proposed Plan to be held April 28, 1993, 7 p.m, at the Dupont El enmentary School,
7970 Kinberly Street, Commerce Cty. This comment period is your only opportunity to comrent on the

Arny's proposed pl an.

More | nformation

For a copy of the 12-page Proposed Plan, or to ask additional questions or express concerns related to the
Proposed Plan, call the CDH RVA Team at 692-3410 and | eave a nessage, and appropriate team nenber

will respond. O you can call Mrion Galant, Community Rel ati ons Manager, at 692-3304.



Ofice of the Program Manager

M. and Ms. Robert E. Temrer
16250 E. 104t h Avenue
Comrerce City, Col orado 80022

Dear M. and Ms. Temer:

Thank you for your comments. The Arny appreciates the many comments received on the Ofpost Proposed Plan for
Rocky Mountain Arsenal (RVA). Public input is a key part of the cleanup process at RVA. | will respond to
your coments in the order we received them

Encl osed is a copy of the Arny responses to State comrents. The State's comments are al so included with the
responses for easier reading. The State's comments include the items listed in their fact sheet titled "State
Concerns”.

The Arny continues to nonitor offpost wells and will do so until the groundwater (water beneath the ground
surface) is cleaned to applicable federal and state regulations. Currently, the Arny's criteria for well

cl osure, which was approved by the U S. Environmental Protection Agency (EPA), provides for closure of wells
under specific conditions. The first condition requires that a poorly constructed or danmaged 'well be
identified. Second, the upper groundwater aquifer rmust be exceeding EPA standards for one or nore chenicals.
Third, the upper aquifer must be | eaking into the | ower aquifer because of the poorly constructed or damaged
well. If all of these conditions are net, the Arny will close the of fpost well. Additionally, many wells

of fpost are no longer being used. The Arny is currently working with the State of Col orado and Tri-County
Heal th Departnent to discuss how we will work together to close abandoned welI's of f post.

Any ot her questions regarding the Ofpost Proposed Plan nmay be directed to M. TimKilgannon of this office
at 289-0201. Thank you again for your comrents.

Si ncerely,

Eugene H. Bi shop
Col onel, U 'S. Arny
Pr ogr am Manager

Encl osure
Copi es Fur ni shed:

Captain Jonathan Potter, Litigation Attorney, Rocky Muntain Arsenal
Bui |l ding 111, Commerce Cty, Col orado 80022

M. Bradley Bridgewater, U S. Departnent of Justice, 999-18th Street,
Suite 501, North Tower, Denver, Col orado 80202

Docunent Tracking Center, AVMXRM I DT, Room 132, Building 111, Rocky
Mountain Arsenal, Commerce Gty, Col orado 80022



Appendi x 8
I NSTI TUTI ONAL CONTRCLS

1.0 OFFPOST | NSTI TUTI ONAL CONTROLS

This Appendi x to the Rocky Muntain Arsenal (RMA) Final Ofpost Operable Unit (QU) Record of Decision (RCD)
presents the institutional controls for the Ofpost QU selected renedy. The conbination of Alternative NA and
NW2 is identified as the selected renedy in the ROD and the Final Ofpost Endangernent Assessnent/
Feasibility Study (EA/FS) for the RVA Ofpost QU and is described fully in the Section 9.0 of the ROD and in
the EA/FS. The ROD identifies the followi ng objective for institutional controls as a conponent of renedi al
action in the Ofpost QU prevention of the use of the ground water underlying areas of the Offpost QU
exceedi ng groundwat er contai nment system renedi ati on goal s.

The State of Colorado and the | ocal governnental agencies that have regulatory authority over certain
activities in the Ofpost QU | and area have several current regulations that significantly linit or prevent
use of the groundwater fromthe alluvial aquifer. Attachment 1 (Controls of Alluvial [Unconfined] Aquifer
Use, RVA O fpost Qperable Unit) and Attachment 2 (Land and Water Use, Managenent, and Approval Processes -
Adams County, City of Brighton, Comrerce City) provide the current regulations applicable to groundwater use,
wel | construction, building permts, and zoning requirenments. Attachnent 1 particularly describes the
institutional controls relied upon to neet the objectives for institutional controls established in the

sel ected renedy.

This appendi x identifies the authority for use of institutional controls under the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. 89601 et seq.
and the National Contingency Plan (NCP), 40 CFR Part 300.

2.0 THE USE OF I NSTI TUTI ONAL CONTROLS UNDER CERCLA

Section 121 of CERCLA requires that EPA select renedial actions that assure protection of human health and
the environnment. 42 U S.C. § 9621. EPA has recognized that this protection can be achi eved through a variety
of methods, including institutional controls (Preanble to the NCP, 55 Fed. Reg. 8666, 8703 [March 8, 1990];
40 CF. R 8§ 300.430[a] [1] [iii] [Q). Institutional controls may be an integral conponent of a renedy that
is necessary for such renedy to achieve CERCLA's protectiveness nandate. (See for exanple, Preanble to the
NCP, 55 Fed. Reg. at 8703, 8706, 8711, and 8734). Additionally, institutional controls nay be a conponent of
a conpleted renedy to protect human health and the environment fromtreatnent residuals and untreated wastes.
(40 CF.R & 360.430[a] [1] [III] [-[D). Institutional controls are a necessary suppl ement when sone waste
is left in place, as it is in nost response actions (Preanble to the NCP, 55 Fed. Reg. at 8706).

EPA identifies exanples of institutional controls in the NCP Preanbl e, and expressly acknow edges that
institutional controls have a valid role in CERCI A cl eanups:

Exanpl es of institutional controls, which generally limt human activities at or near
facilities where hazardous substances, pollutants, or contam nants exist or will remain
on-site, include |and and resource (e.g. water) use and deed restrictions, well-drilling
prohi bitions, building permts, and well use advisories and deed notices. EPA believes,
however, that institutional controls have a valid role in renediation and are all owed under
CERCLA (e.g., 55 Fed. Reg. at 8706, section 121[d][2][B][kk]).

Wthin ninety days of the issuance of the Ofpost ROD, the Army will issue an Inplenentation Plan which will
contain a schedule for finalization of the Institutional Controls provided for in the ROD. That plan will
provide that all Institutional Controls will be in place not |ater than Septenber 1, 1996. Al dates
contained in that Plan will be enforceable as provided in CERCLA Section 3 10 and the FFA

3.0 SITE DESCRI PTI ON

A detail ed description of the Ofpost Study Area is presented in Section 1.0 of the ROD and in the EAFS. The
O fpost Study Area was defined to include the area bounded by 80th Avenue, the South Platte River, Second
Creek, and the north and northwest boundaries of RVA. The Ofpost Study Area al so includes the surface waters
of Barr Lake, the O Brian Canal, and Burlington Ditch from80th Avenue to Barr Lake.

The O fpost QU is a portion of the Ofpost Study Area north of RMA. The O f post QU consists of the area
within the O fpost Study Area that requires renediation; specifically, the groundwater contai nnent system
renedi ati on goal s exceedi ng cl eanup standards.



Attachnment 1

CONTROLS OF ALLUVI AL ( UNCONFI NED) AQUI FER USE
RVA OFFPOST CPERABLE UNI' T

U S. Departnent of the Arny
Tel ephone No: (303) 289-0202

1. The Arny will provide the Ofice of the State Engineer, State of Colorado, with a nmap identifying those
areas in the Ofpost Study Area where groundwater could potentially exceed contai nnent systemrenedi ation
goals. This map will be updated based on each sanpling round.

2. The Arny will establish procedures to ensure that the well notification programis operating effectively.
The Arny will inspect, or oversee inspection, of all well construction activity to nonitor conformance with
the State Board of Exanminers well drilling regulations.

3. The Arnmy will fund anal ytical sanpling of any future domestic well constructed in the area of
contamination, if requested.

4, The Arny will provide Commerce Gty, the City of Brighton, and Adans County officials with the sane nmap
(as described initemNo. 1) provided to the Ofice of the State Engineer. The Arny will make arrangenents
with these governnmental agencies to ensure that the nmap is used in the nost effective manner possible to
reduce exposure to potentially contam nated groundwater.

5. For new donestic wells with DIMP | evels of eight ppb or greater (or other relevant CBSG at the tine), the
US Arny and Shell G1 Conpany will pay for hook-up to the SACWSD distribution systemor provided deep well
or other permanent sol ution.

6. Additional elenents of exposure control and requirenents for alternate water supply are presented in
Section 7.1 of the main text.



Shell G| Conpany
Tel ephone No.: (303) 860-8621

1. To elimnate potential exposure to contam nated groundwater under the Shell Q1 Conpany properties, Shell
G| Conpany will execute and record proper documentation (e.g., covenant/negative easement) for its
properties to: (i) preclude drilling of all groundwater wells into any alluvial aquifer water under Shell's
property for future use until such groundwater no | onger contains contam nation in exceedance of groundwater
contai nnent systemrenedi ation goals established in the ROD, and (ii) preclude any use of any deeper aquifer
water (e.g., Denver Basin) containing contam nation i n exceedance of groundwater contai nnent system

remedi ation goals in the ROD. The recorded documents shall be enforceable by the U S EPA the US. Arny, and
the State of Col orado, and shall touch upon and run with the |and.

2. Deed restrictions on the Shell property shall be in place no later than forty-five days after the issuance
of the ROD.



Col orado Departnent of Natural Resources
Ofice of the State Engineer - Contact: Steve Lautenschl ader

1. Alluvial groundwater in the Operable Unit is part of the South Platte R ver Flow System (which is over
appropriated). Therefore new | arge appropriations (uses) will not be approved w thout appropriate

augrent ation plans (replacing the water to be used with water from another aquifer or another off site
source). Augnentation plans are often quite expensive and hard to get approved due to the associ ated

requi renents.

2. On parcels less than 35 acres created prior to June, 1972 - One permt for a wen is allowed under a
presunption of no injury to other holders of water rights [CRS 37-92-602(3)(b)(H (A)]. This well is allowed
for used inside of one dwelling only and may be from any aquifer.

3. On parcels less than 35 acres not created prior to June, 1972 - This |land would only conme into existence
by bei ng subdi vi ded and woul d therefore have to go through the County or Gty subdivision process and neet
applicabl e regulations (CRS 30-28-101 - a.k.a. SB 35). Prior to issuance of any pernt a water rights and/or
an augnentati on plan would have to be submtted and approved by "water court." (CRS 37-90-137(1) et seq.
and/ or CRS 37-92-302(2), et seq.).

4. On parcels greater than 35 acres - Pernits may be issued serve up to 3 hones, irrigation of up to one acre
of hone garden and | awn (person use) and watering of donestic animals and/or |ivestock. This use is al so
all owed under a presunption of no injury to other holders of water rights [CRS 37-92-602(3)(b)(11)(A].

5. Permits will be issued for replacenent (into the sane aquifer) of currently permtted or adjudicated wells
as requested. (CRS 37-90-137(1), CRS 37-92-602(3).)

6. Al wells installation nust be done in conpliance with State of Colorado, Ofice of the State Engi neer,
State Board of Exam ners of Water Well Construction and Punp Installation Contractors, Revised and Anended
Rul es & Regul ations of the Board or Exami ners of Water Wll Construction and Punp Installation Contractors (2
CCR 402-2) (nost current version).

7. The Ofice of the State Engineer will include a distinctive notice on each well permt application
correspondence, each well permt, and each drilling permt. The area included in this requirenent is any part
of the O fpost Study Area where groundwater could potentially exceed groundwater contai nment system

remedi ation goals. This notice would require the applicant to contact the Tri-County Health Departnment and
the EPA for information regarding groundwater quality and the options provided by the Arny to avoid use of
potentially contam nated groundwater.

8. The Ofice of the State Engineer will contact the Tri-County Health Department, EPA and the Arny
regarding any application or permt issued with the notice.



South Adanms County Water & Sanitation District (SACWD)
Water & Wastewater - Contact: Larry Ford

1. Rules & Regulations - South Adams County Water & Sanitation District - New Service Area - February
1992. Application for Service, as well as, Petition for Inclusion within the Boundaries of the District both
require that the Property/Parcel owner convey all rights to groundwater for each Parcel or Subdivision
Parcel to the District upon inclusion [4.0 (4.1.3) &5.0 (5.1.3)]. The District may at its sole discretion
abandon right conveyed to it and physically abandon the wells in accordance with the above referenced state
Water Wll Regulations 15.0 (5.1.4)].

2. Rules & Regul ations - South Adans County Water & Sanitation District - Existing Service Area - January
1992 (Updated February 24, 1993). Application for Service, as well as, Petition for Inclusion within the
Boundaries of the District both require that the Property/Parcel owner convey all rights to groundwater for
each Parcel or Subdivision Parcel to the District upon inclusion [4.1 (4.1.3) & 5.0 ( 5.1.3)]. The District
may at its sole discretion abandon rights conveyed to it and physically abandon the wells in accordance with
the above referenced State of Colorado Water Well Regulations [5.1 (5.1.4)].

3. It is the policy of SACASD not to serve wastewater wi thout providing water service and vice ver sa.



Adans County Water Quality Associati on Managenent Agency (see attached By-Laws)
(Wastewater (DRCOG C ean Water Pl an Amendrent, 1991)

Menmber Agencies: Gty of Commerce Gty, Adams County, Gty of Brighton, South Adanms County
Water & Sanitation District.
Contact: Board President Harry Tate (Comrerce Gty Council man)

This Agency reviews and nay approve or reject all nmjor additions or changes to sewer lines, |ift stations
and plant inproverments. Essentially any new line is considered a major line. This Agency is intended to
prevent line overlap and encourage intergovernnental cooperation.

Tri-County Health Depart ment

Contact (s): Tom Butts or Varren Brown

Regul ati on NO 1-88, Individual Sewage D sposal Systens

Promul gated by the Board of Health of the Tri-County Heal th Departnent

Effective Date, February 1, 1988

Pursuant to Title 25, Article 10, Paragraph 104, CRS & Quidelines Adopted by the Col orado
Department of Health

The Health O ficer may refuse to grant a permt for the construction of an individual sewage di sposal system
where a sewage treatnent works is available within 400 feet of the nearest property |line and connection can
be made thereto. Section M3-14) CRS 30-1-1006(1)(a) (Special Districts), 31-35-601 ( municipalities),
30-20-416 (counties).

Cty of Commerce CQty

Contact: Steve Hause, Community Pl anning Director

Lands currently within the Gty of Commerce Gty

-South of 120th Avenue while west of H ghway 2 and then further north to the east.

"Commerce City Code - Article V. Subdivisions". Section 17-105 - Water Facilities (a) General requirenents.
This section essentially defers water service issues to SACMSD for either connection to the public water
supply systeminmmedi ately or in sonme cases allows use of individual wells or community water systens until
lines reach the subdivision when connection is then required. (see SACWD above) Buil ding Code (UBC & UPC
1991) - Requires proof of water and sewer taps (or well permt & approved septic systemapplication) prior to
i ssuance of building permt.

Gty of Brighton

Contact(s): Chief Building Oficial, Cty Planner

- Areas north of 120th Avenue including the triangular area between Peoria and State H gh-
way 51, north of 112th/H ghway 2

"Land Use and Devel oprent Regul ations and Qui del i nes" (Zoni ng Regul ati ons) "Subdi vi sion Regul ati ons" Section
V, (B.) The subdivider is required to provide and connect the following utilities (Water lines and fire
hydrants, Sanitary sewer lines...) to existing public systens. Building Code (UBC & UPC 1991) - Requires
proof of water and sewer taps (or well pernmit and approved septic systemapplication prior to issuance of
buil ding permt. Water & Sewer service are provided by Brighton Utilities Departnent within the Gty.
Connection to the municipal water systemmay be recommended for devel opments within two mles of the current
Cty. However, staff recommendati ons may not be included as part of the final approval by the Gty Council.

Adans County

Contact (s): Planning Dept., Director of Planning and Devel opnent, Buil di ng Dept.
Remai nder of Lands in the O fpost QU not in Brighton or Commerce Gty
See attached "Devel oprent Revi ew Overvi ew'
Adams County Zoni ng Regul ati ons
Adams County Subdi vi si on Regul ati ons
Bui | di ng Code (UBC & UPC 1991) - Requires proof of water and sewer taps (or well pernit and approved septic
system application) prior to issuance of building permt.
Staff reconmmends connection to public water and sewer if with a reasonabl e di stance, however, these
commendat i ons may not be retained by either the Planning Conm ssion or Board of County
Conmi ssi oners.

LAND AND WATER USE, NMANAGEMENT, AND APPROVAL PROCESSES

ADAVS COUNTY, A TY OF BRI GHTON, COMWERCE A TY
<I M5 SRC 0896128G4>
<I M5 SRC 0896128CG5>
<I M5 SRC 0896128G6>



§17- 204

(7)

COMMERCE C TY CCDE

Shal | determ ne. No subdivision shall be ap-
proved unl ess adequate drainage will be
provi ded continuously to an adequate

drai nage watercourse or regional facility.

The city council may, when it considers it
necessary for the health, safety, or welfare
of the public, including the conservation of
wat er and the effect on drai nage and sani -
tary facilities, prohibit the subdivision of
any portion of the property which lies
within the floodplain of any stream or

drai nage course. Floodplain areas shall be
preserved fromany and all destruction or
damage resulting fromclearing, grading,

or dunping of earth or other materials.
(Ord. No. 1026, § 1, 6-21-93)

Sec. 17-105. Water facilities

(a)
(1)

(2)

(3)

(b)
(1)

(2)

General requirenents

The applicant shall extend or create a po-
tabl e water supply system capabl e of pro-
vi di ng domestic water use and fire protec-
tion, according to approval by the
appropriate fire district ans the South
Adans County Water and Santitation District.

Wiere a public water nmain is accessible,
the subdivider shall install adequate water
facilities (including fire hydrants) subject
to the specifications of the South Adans
County Water and Sanitation District and
the appropriate fire district.

Al water mains shall be a m ni num of
eight (8) inches in dianeter, and shall be
subj ect to approval of the South Adans
County Water and Sanitation District and
the appropriate fire district.

Individual wells, central water systens.

At the discretion of the South Adans County
Water and Sanitation District, individua
wells may be used or a central water system
provided in such a nmanner that an ade-
quate supply of potable water will be avail -
able to every lot in the subdivision. Wter
sanpl es shall be submitted to the Tri-county
Heal th Department and the state water con-
servation board as deened necessary by
such entities to ensure a potabl e water supply.

The applicant shall agree, as a condition of
approval for an individual well or central
wat er system that a connection to a public
wat er mai n eventual ly shall be provided.
The Applicant shall nake arrangenents for
future water service at the tine the plan
receives final approval. Collateral nmay be
required to ensure conpliance

(ord. No. 1026, § 1, 6-21-93)



Sec.

(a)
(1)

17-106. Sewerage facilities.

General requirenents.

The applicant shall install sanitary sewer
facilities in a manner prescribed by the
Sout h Adams County Water and Sanita-
tion District construction standards and

specifications. Al plans shall be designed

in accordance with the rules and regul a-
tions and standards of the South Adans
County Water and Sanitation District and

the Tri-county Health Departnment. Plans

shal |

be approved by these agencies prior to

approval of the final plat by the city council.

(2) The appl
sewer

icant shall extend the sanitary
district systens for the purpose of

provi di ng sewerage to the subdi-
vision, subject to the provisions of para-

graph

(b) Connect i

(b) bel ow.

on to South Adams County Vater

and Sanitation District.

(1) If South Adans County Water and Sanita-
tion District facilities are accessible and a
sanitary sewer is placed on a street or ease-
nment abutting upon the property, the owner
thereof shall be required to connect to the

sewer

for the purpose of disposing of waste,

and it shall be unlawful for any such owner
or occupant to maintain an individual
sewage di sposal system

(2) Wiere South Adams County Water and
Sanitation District systems are not reason-
ably accessible, but will beconme avail abl e
within a reasonable tine, the applicant nay
choose one (1) of the followi ng alternatives:

a. Central sewerage system the nainte-

=

nance cost to be assessed agai nst each
property benefitted. Wiere plans for
the future provide for the South Adans
County Water and Sanitation District
toinstall the sewer lines, the laterals
and nmai ns of the devel opnent shall be

in conformance with the plans of the
district and shall be ready for connec-
tion to the proposed sewer mains of the
district.

ndi vi dual di sposal systens, provided

the applicant shall install sanitary
sewer lines, laterals, and mains from
the street curb to a point in the subdi-
vi sion boundary where a future connec-
tion with the South Adans D strict

shall be made. Sewer lines shall be laid
fromthe building to the street |line and
a connection shall be available in the
structure to connect fromthe individua
di sposal systemto the South Adans
County Water and Sanitation District
system when it becones available. The
sewer systens shall be capped unti

ready for use and shall conformto al



plans for installations of South Adans
County Water and Sanitation District,
where they exist, and shall be ready
for connection to the sewer nain.

(3) Where South Adans County Water and
Sanitation District facilities are not reason-
ably accessible, and will not becone avail -
able within a reasonabl e period of tinme the
applicant may, at the discretion of South
Adanms Water and Sanitation D s-
trict and with the approval of Tri-county
Heal th Department, install sewerage sys-
tens as foll ows:

a. For nedi um and hi gh-density residen-
tial (R2, R3) and nonresidential areas,
a central sewerage systemshall be in-
stalled. The applicant shall install all
sewer lines, laterals, and mains to be
in conformance with plans of the South
Adams County Water and Sanitation

District and shall be ready for connec-
tion to the public sewer nmain when the
mai n becones avail abl e.

b. For lowdensity residential (R 1) areas,
i ndi vi dual di sposal systens or central
sewer age systens may be used, subject
to approval of the South Adams County
Water and Sanitation District.

(4) Wher e individual systens are pro-
posed, mininmumlot areas shall conformto
the requirements of the zoning ordi nance
and percol ation tests and test holes shall be
made as directed by the Tri-county Health
Department and the results submtted to
the departnent of community devel oprent.
The indivi dual disposal system including
the size of the septic tanks and size of the
tile fields or other secondary treatnment de-
vice, shall be approved by Tri-county
Heal th Department prior to final approval
of the plat by the city council.

(Ord. No. 1026, § 1, 6-21-93)

Sec. 17-107. Sidewal ks and trails.
(a) Requi red i nprovenents.

(1) Si dewal ks and di sabl ed ranp access shal |
be included within the dedi cated non-pave-
nment right-of-way of all roads as descri bed
in design standards of the city, unless
wai ved by the city council as not being re-
quired for the public health, safety, and wel -
fare of the inhabitants of the city.

(2) Concrete curbs and gutters are required for
all streets where sidewal ks are required by
this article or where required at the discre-
tion of the city council for the public health,
safety, and welfare of the inhabitants of the city.



(3) In residential subdivisions, a nedian strip
of grassed or |andscaped areas at |east five
(5) feet wide shall separate all sidewal ks
from adj acent curbs, unless waived by the
city council as not being required for the
public health, safety, and welfare of the in-
habitants of the city.

(b) Pedestri an access.

(1) In order to facilitate pedestrian access from
the streets to schools, parks, playgrounds
denonstrate that no hazard or nui sance exists on the

property.
<I M5 SRC 0896128Gr>

3.13 Denials of permts shall be nade in witing by the Health
Oficer stating reasons for the denial and requirenents
reconsi deration of the application

3.14 The Health O ficer may refuse to grant a permt for the con-
struction of an individual sewage di sposal systemwhere a
sewage treatnment works is available within 400 feet of the
nearest property line and connecti on can be made thereto.

3.15 Any applicant who is denied a construction permt, or any
person who is adversely affected by the denial or issuance of
a permit, withinthirty (30) days follow ng such denial, may
request and receive a hearing before the Board of Health.

3.16 The State Adnministrative Procedure Act (Article 4 of Title
24, C.R S )shall govern any hearings held by the Depart ment
under the "Individual Sewage D sposal Systens Act."

3.17 The issuance of a pernit and specifications of terns and
conditions therein shall not constitute assunption or create
a presunption that the Departrment or its enpl oyees nmay be
liable for failure of any systemnor act as a certifica-
tion that the equi pnent used in the systemor any comnponent
thereof used in its operation or that the systemfor which
the permt was issued insures continuous conpliance with the
provision of Title 25, Article 10, C R S. 1973, the rules and
regul ati ons adopted thereunder or any ternms and conditions of
a permt.

SECTION |1 V.  APPLI CATI ON REQUI REMENTS:

The Application shall include such information, data, plans,
<I MG SRC 0896128@&3>



Sunmmary

This document is designed to provide a brief overview of the process for naking | and use decisions in Adans
county and who participates in the process. Its purpose is to give citizens the background they need to
effectively participate mthat decision-nmaking process and influence decisions that affect them The term

"l and devel opnment™ is intended to be general and includes rezonings, conditional uses, subdivisions and
exenptions, from subdividing, variances, special uses and certificates of designation. Except for differences
bet ween whi ch board or comm ssion nakes the ultimate decision, the steps that are taken to nake the
particul ar decision are very simlar. Adams County has | and use jurisdiction over all public and private
property located in the unincorporated portions of the County. The county does not have |and use jurisdiction
over any property located in a Cty.

The steps that are taken when an application for Land devel opnent is nade are the foll ow ng:

1. A potential applicant calls or visits the Planning and Devel opment Department and di scusses their |and
devel opnent idea. The staff advises what action would need to be taken to achieve the end result that is
desired

2. A "pre-application neeting" is schedul ed. For sinple and straight-forward applications, the
pre-application nmeeting may take place during the initial contact by a potential applicant. An exanpl e of
such an application could be a variance fromthe side yard setback to construct a garage. Mre conplicated
applications, such as the platting of land for a new two-hundred acre subdivision require research by the
staff to be know edgeabl e about a given area or property so that a meani ngful pre-application meeting could
be conduct ed.

Pre-application neetings have two purposes: a) to advise potential applicants what they need to submt in
order for their application to be placed an the appropriate agenda and b) to advise applicants what the staff
reaction to an application is likely to be, given what we know about the issues that are likely to affect
that application

3. An application is subnmitted. The staff reviews it for conpleteness and if it is conplete, it is placed
on the next avail abl e agenda for the appropriate board or conmission which neets the notice and referral tine
requirenents.

4. Copi es of the application materials are nailed out to a nunber of governnental agencies and any
citizens groups that have expressed a being applied for, asks for comrents within a deadline, and provides
the name of the staff person who can answer questions about the application

5. Letters are mailed out to property owners near the site of the application. In the case of Board of
Adj ust mrent hearings, abutting property owners are mailed letters. In the case of Planning Conmi ssion and
Board of County Conm ssioner hearings, property owners within at |east 500 feet are nailed letters. These
di stances may be expanded at the discretion of the County staff.

6. The staff reviews the application and wites a witten report with consideration being given to the
criteria for review of the particular application and the comments received fromcitizens and agencies. The
report is sent to the appropriate Board or Conmi ssion for their review prior to the hearing.

7. The public hearing is held and a decision is nmade on the application. The Board of Adjustnents nakes a
final decision on variances and special uses. The Pl anni ng Conm ssion nmakes a reconmendation to the Board of
Conmmi ssioners who, in turn, make a final decision on rezonings, conditional uses, subdivisions and
certificates of designation. Except for mnor differences, the Board of Conm ssioners, the Planning

Conmmi ssion and the Board of Adjustnent conduct their hearings in a very simlar manner. First, the staff
introduces the case with a brief summary of what is being applied for and provides the staff recomendation
Next, the applicant makes a presentation of the application and responds to the staff's reconmendati on and
any conditions being reconmended. After the applicant has nmade the presentation, the public is invited to be
heard. The Chairman will ask for public comrent in favor of the application, in opposition to it, and any
questions that the public has for information only. Often, questions are asked by those who are speaking in
favor or in opposition or just for information. At the conclusion of the public input portion of the
hearing, the appropriate persons (usually the applicant but also staff or a board or comm ssion nenber) will
answer questions whi ch have been asked. At any time during the hearing, a board or conm ssion nenber nay be
recogni zed by the chairman in order to ask questions or get clarification of the informati on being given

The application is then discussed by the board or conm ssion nenbers and a notion for action on the
application is nade by one of the nenbers. A majority vote of the board or commission is required for the
notion to pass, with one exception (see dossary of Terns, Appeals of Adm nistrative Decisions).



The Pl anni ng Conm ssi on

Pl anni ng Commi ssioners are citizens appointed by the Board of County Conmi ssioners. They have three basic
duti es:

1. To adopt and amend, as appropriate, the County Conprehensive Plan. This Plan is the official policy of
the County for how the County shoul d grow and devel op (or redevelop) in the future. The Plan provides

gui dance for decisions to be nade on devel opnent application and public capital inprovenent projects. The
Plan is not regulatory; It is a statenent of policy. The Pl anning Comm ssion functions as a | egislative body
when they performthis duty.

2. To review applications for |and use changes and | and subdivi sion and recommend action on those
applications to the Board of Comm ssioners. In making their decision, he Planning Conm ssion considers the
consi stency between the application and Conprehensive Plan, the compatibility between the requested

devel opnent and exi sting devel opment in the area and the ability of the proposed devel opnent to meet the
requi renents of the Zoning Regul ations or Subdivision Regul ati ons, as appropriate. The Pl anni ng Comm ssion
functions as a quasi-judicial body when they performthis duty.

3. To recomrend adoption of the County Zoni ng Regul ati ons and Subdi vi si on Regul ati ons. The Pl anni ng

Commi ssion may recomrend anendnents to the Zoni ng Regul ati ons and Regul ations but the Board of Conm ssioners
has the final decision-nmaking authority on regul atory anendments. The Pl anni ng Conmm ssion functions as a

| egi sl ati ve body when they performthis duty.

The Board of County Conm ssioners

The County Conmi ssioners are the elected representatives of the citizens. They performmany duties other than
those relating to | and devel opnent applications and only their duties concerning | and devel opnent
applications are discussed here. The County Conm ssioners make the

final decisions on all change of use applications, subdivisions and regul atory amendnents. They hol d
hearings in a sinilar manner to those of the Planning Conm ssion. The County Conm ssioners consider all the
input that the Planni ng Conm ssion does plus the Planning Commi ssion reconmendati on in nmaking their decision
on an application. The Board of County Conmmissioners functions as a quasi-judicial body when they hear
change in use or subdivision applications and as a | egislative body when they hear proposed regul atory
amendnent s.

The Board of Adjustment

Board of Adjustment menbers, |ike the Planning Comm ssioners, are citizens appointed by the Board of County
Conmi ssioners. The Board of Adjustnent hears applications for variances, special uses and appeal s of

adm ni strative decisions. Unlike the Planning Comm ssion, however, the decisions of the Board of Adjustnent
are final and not appeal able to the Board of County Conm ssioners. The Board of functions as a
quasi -j udi ci al body.

Pl anni ng and Devel opnment Departnent Staff

The staff menbers of the Planning and Devel opment Departnent (staff) are enpl oyees of the County. The
Director of the Department reports to the County Adm nistrator who, in turn, reports to the Board of County
Conmi ssioners. Staff adnministers the processes for |and devel opnent applications, provides public
information, and nakes recommendations to the appropriate board or conm ssion on the particular applications.

d ossary of Terns

Appeal of an Adm nistrative Decision--The Zoni ng Regul ati ons del egate authority to County staff to nake

adm ni strative decisions. These staff nenbers may be the Director of Planning and Devel opnent, the Chief
Building Oficial, or other County staff. An appeal may be made to the Board of Adjustnent by an applicant
concerning an interpretation of the Zoning Regul ati ons, denial of a building permt due to a zoning standard,
or sone other decision which is not agreed with the applicant. The Board of Adjustnent reviews the decision
made and may uphold it or reverse it in whole or in part. For a decision to be reversed, four of the five
Board of Adjustment nenbers nust vote for the reversal of the decision

Certificate of Designation--A type of use approval that is linited to waste managenent operations such as
landfills or waste incinerators. Certificate of Designation is a State of Col orado revi ew process that
requires a reconmmendati on of approval by the Col orado Department of Health before the County may grant a
certificate. The State review involves technical considerations concerning whether a proposed operation wll
be consistent with the State's waste managenent regul ations. The County review invol ves | and use

consi derations such as conpatibility with a existing uses, effect on the Conprehensive Plan objectives for an
area and traffic inpacts.



Conpatibility--A condition that exists, or is believed to be possible, between two or nore uses whereby the
conduct of one use does not injure the ability to conduct other uses. It does not nean that the uses are the
sane or even simlar. It does nean that if uses are conpatible, property owners may use their properties

wi t hout being unreasonably affected by the other use(s).

Condi tional Use--An additional use of land within a given zone district, not otherw se allowed as a
use-by-right, that may be authorized by the County and may be restricted by conditions to establish
conpatibility between the use and adjacent uses. Conditional uses may only be authorized by the Board of
Conmmi ssioners after review by the staff and the Planning Commi ssion in a due process review.

Due Process--A nethod of making decisions that is based on foll owi ng previously adopted rul es of procedures.
In the context of |and devel opment review, it neans a process for naki ng those decisions that ensures that
all parties have an opportunity to provide informati on on an equal basis which is intended to influence the
out cone of the decision-nmaking process

Ex Parte Contacts--A legal principle that neans contact by a decision-naker in a quasi-judicia

deci si on-nmaki ng process with a party or parties to an application outside the public hearing. A party to an
application is the applicant, affected citizens, or any other person who will potentially be benefitted or
injured by the action taken on the application. Ex Parte contracts should be avoided so that all parties to
an application nay have an equal opportunity to provide information in the public hearing and influence the
ul timate deci sion.

Legi sl ati ve Process--A decision-making process that seeks information fromall citizens on a natter of
community-wide interest. G tizens are encouraged to contact their elected or appointed representatives and
provide their viewpoint on such matters on a fornmal or informal basis

Quasi - Judi ci al Process--A deci si on-naki ng process that bases a decision on previously-established criteria
for making the decision. Ctizen input is encouraged that provides information concerning how an application
does, or does not, meet those criteria. The input is restricted to a public hearing where the input is made
and deci sions are reached.

Speci al Use--Any use of the |and, not prohibited within the zone district, authorized by the Board of
Adjustnent after a due process review, for a period not to exceed five years.

Subdi vi si on Regul ati ons--The docunent approved by the Board of Comm ssioners that provides for the standards
by which the land is divided into snaller parcels or conbined into | arger parcels and how the description of
these parcels is nade a matter of public record. It also provides standards for the configuration of
parcel s, access provisions, and roadway and drai nage standards

Subdi vi sion--A |l egal |y recogni zed parcel of land, or collection of parcels of land that is defined by a
narrative and graphic description. The docunent that depicts a subdivisionis a plat.

Tenporary Use--Any use of land, not prohibited within the zone district, authorized by the Director of

Pl anni ng and Devel opnent but for a period not to exceed ninety days. However, grading and haul i ng operations
may be aut horized under a Tenporary Use permt for a period of up to one-hundred-ei ghty days on properties of
ten acres or |ess.

Vari ance--A variance is authorized by the Board of Adjustnent. Variances relate to the physical requirenents
of the Zoning requirenents only, not to use of property. |In theory, all property in the sane zone district
is the same--in practice, lots are not alike but the standards of a given zone district apply to all lots in
the zone district. The variance process allow the Board of Adjustment to "adjust" the zoning standards to
accomodate for differences between the physical layout of lots so that all property owners nay by able to
enjoy their properties in an equitable manner

Zoni ng- The practice of establishing districts within a jurisdiction that allow specific uses to be
conduct ed, under standards, in order to establish separation between uses which otherw se would conflict.

Zoning Map-The O ficial map of the County that shows the boundaries of all zone districts. The nap i s adopted
by the Board of Commi ssioners by resolution and each change to the map is al so adopted by resolution. Both
the map (which is really a collection of approximately 80 sheets to cover-the entire County) and the
resolution are recorded in the office of the County Cerk and Recorder

Zoni ng Regul ati ons- The document approved by the Board of Conmissioners that defines all zone districts and
the standards expected of all uses within zone districts. These regul ations al so provide for the process by
whi ch zoning i s changed, zoning enforcenent procedures, and general standards that apply to any land use in
all zone districts.



BY- LAWS OF
ADAMS COUNTY WATER QUALI TY ASSCOCI ATI ON
ARTI CLE |
OFFI CES
Section 1.
The office of the Adans County Water Quality Association ("Association") shall be at the office of
Sout h Adans County Water and Sanitation District, 6595 East 70th Avenue, Commerce Gty, Col orado- 80037-0597
or much other place the board of directors may fromtime-to-tine deternine.
ARTICLE 2
DI RECTORS
Section 1.
The board of directors for the Association shall consist of one representative el ected by each
participating entity, consisting of the Gty of Commerce Cty, Colorado; Gty of Brighton, Colorado; county
of Adans, Col orado; and South Adans County Water and Sanitation District.

Section 2.

In the absence of the appointed director, the appointed alternate director may act in place of the
absent director.

ARTI CLE 3
OFFI CERS
Section 1.
The office of the Association shall be a president, a vice-president-and a secretary.
ARTI CLE 4

ELECTI ON OF OFFI CERS
Section 1.

O ficers shall be elected by a najority vote of the directors at the organi zati onal nmeeting held in
1991.

Section 2.

Begi nning in 1992, and every year thereafter, election of Oficers shall be held at the first
annual neeting of the Association.

Section 3.

There shall be no prohibition against an officer succeeding himor herself in any of the offices of
t he Associ ati on.

ARTI CLE 5
MEETI NGS
Section 1.
Unl ess otherwi se noted, regular quarterly nmeetings of the Association shall be held on the second

Thursday of January, April, July and Cctober as set forth in the Memorandum of Understandi ng between nenbers
of the Associ ation.



Section 2.

In the event there shall be no business to conduct at such quarterly meeting, the president nmay
cancel such meeting in witing to all directors setting forth the reason for such cancellation

ARTI CLE 6

SPECI AL MEETI NGS
Section 1.

A request for a special neeting of the board of directors nay be requested by a director in witing
to the president of the Association with copies to all menber directors. Such request shall set forth the
purpose of such request for a special meeting

Section 2

After receipt of a request for a special nmeeting, the president shall set a special neeting of the board of
directors within twenty days after recei pt of such request and shall give the nenbers of the board of
directors notice in witing of the date and time of such special neeting and the purpose of such neeting
Such notice shall also include copies of any reports, exhibits , or other material that may have been
subnmitted to the president by the requesting director.

ARTI CLE 7

COW TTEES
Section 1.

The president shall appoint such commttees as he or she deens necessary to carry out the purposes
and the activities of the Menmorandum Under st andi ng between the nenber entities of the Association.

ARTI CLE 8
RECOVVENDATI ONS
Section 1.
Al reconmmendation or decisions of the board of directors on all Cean Water Plan Anendrments, 201
Facility Plans, proposals or other submttal shall be by majority vote, each director shall have one vote. In
t he absence of a director, his or her duly appointed alternate shall be entitled to vote.
Section 2.
The result of such votes shall be submtted by the president on all O ean Water Plan Amendnents,
203 Facility Plans or such other plans, studies or reports subnitted by the Association or one of its
director entities to Denver Regional Council of Governnent or to the Col orado Water Quality Control Division
or to any other regul ati ng agency.
ARTI CLE 9
EMPLOYEES OF ASSOC!I ATI ON

Section 1.

The Associ ation may appoint a Recording secretary to take all of the minutes of the board of
directors and to conduct such other activities deemed necessary by the Association

Section 2

The Associ ati on may enpl oy such other enployees it deens necessary to carry out the purposes and
the activities of the Association.

Section 3.

Conpensation for such enpl oyees shall be determ ned and al |l ocated between the nmenbers of the
Associ ation in such a manner as may be determ ned by the Association



ARTI CLE 10
CONFLI CT
Section 1.
In the event a conflict devel ops between the provisions of the Menorandum of Understanding entered
into between the nenber entities and these By-laws, the provisions of the Menorandum of Understanding wll

control .

THESE BY- LAWS ADCPTED THI S DAY COF , 1991



Appendi x C
VELL CLOSURE CRITERI A

In June 1988, the Final Decision Docunent for the Interi mResponse Action for the O osure of Abandoned Wells
at Rocky Mountain Arsenal was issued by the U S. Departnent of the Arnmy (Arny). This final document was

i ssued followi ng review and comment by Region VIII U 'S Environmental Protection Agency (EPA) and the

Col orado Departnent of Health. This Interim Response Action (IRA) included only onpost wells in its coverage.
EPA proposed nodification of this IRAto include offpost wells in a letter to the Arny dated March 15, 1990.
EPA proposed criteria for the selection of wells to be abandoned and closed in the Ofpost Study Area. In a
letter dated June 13, 1991 (U S. Arny, 1991) to the Col orado Departnent of Public Health and Environnent
(CDPHE), the Arny agreed in principle with the EPA request to nodify the Wll Closure IRAto include wells
neeting the criteria in the O fpost Study Area.

The followi ng set of criteria were developed to identify wells to be abandoned in the O fpost Study Area.
1. Ofpost wells will be abandoned according to the regulations set forth by the Ofice of the State Engi neer
a. if the well is conpleted in one or nore aquifers below the alluvial aquifer, and
b. if the well is judged to be of inproper construction or is in deteriorating condition
such that it is leaking fromthe alluvial aquifer to | ower aquifers as indicated by
physi cal paraneters (such as hardness and conductivity neasurenents), and

c. if the well contains contam nants which originated fromRVA in excess of the remedi ati on goal s.

2. Ofpost wells will be nonitored a m nimumof annually

a. if the well is conpleted in one or nore aquifers below the alluvial aquifer, and
b. if the well is within 500 feet of a groundwater plune which originated fromthe RVA or
c. if the well is judged to be of inproper construction or is in deteriorating condition

such that it is leaking fromthe alluvial aquifer to | ower aquifers as indicated by
physi cal paraneters (such as hardness and conductivity neasurenments), and
if the well contains contami nants originating fromthe RVA at any |evel.

3. If, based on current water table data, the well is located in an area of dry alluvium the
well will not be considered a candi date for closure.

4. Wlls located on the property currently owned by Shell are included in this well closure plan.
5. Vll closure will be at the expense of the United States.
6. Well closure nethods will be identical to those used for the closure of onpost wells.

7. The United States and the Departnent of the Arny are renoved fromliability for dealing with
unpermtted wells.

8. Following identification of wells meeting all of the criterialisted in item?2 above, the
Tri-County Health Department (TCHD) will notify individual well owners informng them of
suspected faulty construction and request perm ssion to enter the property and abandon the
well. THCD will informthe Arny if and when perm ssion has been received fromthe well owner
to close the well.

9. Wll closure expenses will not be borne by the United States in the event that unused wells
are listed for closure and the well owner is known. Pursuant to Rule 11.1.1, Abandonment
St andards (2 Code of Col orado Regul ations 402-2), it is the responsibility of the well owner
to have an unused well properly plugged and abandoned.

Alist of wells neeting the closure criteria will be conpiled at a neeting of the parties' technical staff. A
list of wells to be nonitored will also be conpiled. A consensus will be reached on guidelines to be used to
eval uate the hardness and conductivity data. At the time of the five year review the nonitoring infornation
will be reviewed and it will be deternmined by the parties if a continued nmonitoring of wells in the deeper
aqui fers is warranted.
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